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ABSTRACT 

As one of four volumes in a K-12 series, this 
teaching guide contains classroom and outdoor activities pertaininq 
to the environment and energy for tenth through twelfth grades. The 
guide was developed based upon the understanding that environmental 
education can serve as an instructional umbrella covering many topics 
(conservation, marine education, city planning, population, etc.) and 
that is not a specific subject but an interdisciplinary theme. The 
activities are organized around four major topics: natural 
environment, built environment, social institutions and decision 
making, and energy and environmental resource management. Each 
section begins with a summary of issues related to that topic 
followed by a listing of major concepts and their associated 
objectives. One activity is presented to teach each objective 
(approximately 40). Objectives correspond with those contained in the 
California "Course of Study" guide for 1981-84. Each activity 
provides a brief description, the objective, purpose, time, topics, 
location, materials, lead-up and preparation procedures, and 
follow-up activities. Appendices list the sources for the activities, 
California resource agencies, and teaching materials available from 
these agencies. In the beginning of the guide, a procedure is 
outlined for planning an environmental education program. (DC) 
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Joint Policy Statement 

Environmental/Energy 
Education 

California's abundant varied and productive natural 
resources coupled with a high degree of environmental 
quality have enabled our citizens to live highly 
rewarding and productivelives. Successful continuation 
of a high quality of life for us all depends upon how well 
we conserve, manage, and utilize energy and natural 
resources and safeguard our environment. 

Wise resource and environmental management involves 
the intelligent cooperation of governmental resource 
management agencies, private industry, and concerned 
and informed citizens acting individually or through 
their elected and appointed officials. 

Intelligent and effectivecitizen participation in resource 
and environmental conservation requires knowledge in 
a number of areas, including the sciences, social 
sciences, and humanities. It requires thedevelopment of 
skills which enable each person to live in a manner which 
supports environmental quality. It involvescommitment 
to get involved and work for a better life for all 
Californians now and in the future. 

Our schools play a key role in thedevelopmGm of what 
amounts to an informed public environment ethic. 




instruction must be providedat all grade levelsand ir all 
appropriate subject matter areas. Outdoor learning 
experiences should be provided and full use should be 
made of services, materials, and expertise of jred by 
resource management agencies, citizen conservation 
associations, businesses, industries, and others. Teachers 
must understand the importance of their role in 
environmental education, possess the necessary 
knowledge and skills in this area of instruction, and be 
provided with adequate instructional materials and 
equipment. 

The Department of Educationand the Resources Agency 
share responsibility for encouraging the development 
and maintenance of an effective environmental/energy 
education program for the schools of California. In 
recognition of this responsibility, we, the 
Superintendent of Public Instruction and the Secretary 
for Resources, agree to provide appropriate services, 
materials, and expertise to the schools and to coordinate 
our efforts in a statewide program. 

We further urge educators and resource management 
personnel at all levelstoworktogether for thebenefit of 
the most precious resource of all, the youth of California. 
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HISTORICAL 



The modern environmental movement which began in the late 1960's 
has brought about major changes in the ways in which Americans relate 
to the land, its resources, and to each other. In the early 1970 s, the 
term environmental education came into use as a means of describing 
an appropriate educational response to this new ethic. 

In 1973, the California State Department of Education published a book 
entitled Ekistics — A Guide for the Development of an Interdisciplinary 
Environmental Education Curriculum. The publication was based on the 
work ot Paul Brandwein, and specified learning experiences in three 
broad areas in which humans interact with the natural world: in the 
exchange of matter and energy, through -ocial institutions, and through 
cultural components and forms The publication is still in print and 
considered valuable by many. 

In late 1978, a group of representatives of state resource management 
agencies and the education community got together to discuss 
environmental education in terms of what had been learned over the 
years since the development of Ekistics, through license plate grants, 
federal projects, resourc e agency programs, and other activities. As a 
result of this meeting, a new set of goals and objectives were 
developed, and these, in turn, were written into the 1979-81 county 
superintendents cooperative Course of Study. 
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OF THE GUIDE 



In that publication, it was observed that environmei.tal education had 
instructional implications in a number of discipline areas, and specific 
examples were pointed out in the various subject matter actions 

The resource agency-eduction committee, which had developed the 
new set of goals and objectives, felt that fur'her work was needed to 
produce curriculum and supporting materials which would facilitate the 
infusion of environmental education into the entire K-12 instructional 
program. A recommendation to this effect was made to the Secretary 
for Resources who budgeted $150,000 from fiscal 1979-80 environmental 
license plate funds for this purpose. 

After approval by the legislature, the Department of Education called a 
meeting of key educators including classroom teachers, administrators, 
teacher educators, resource management agency personnel, and others 
who reviewed currently available materials, developed a content 
outline, and otherwise spelled out in some detail what was needed, and 
how the final product should be organized. It was agreed that input 
from both educators and resource management personnel was 
important through every step of the developmental process, and that 
the emphasis should be on practicality and usability at all levels. 
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The Department of Education developed a contract based cn the 
recommendations of this ad hoc advisory commitec. and the Alameda 
County Superintendent ot Schools was the successful bidder. 

This proved to be a fortunate choree for a number of reasons. The 
office had a competent staff of people to do the job, was in close 
contact with the Bay Area education community, and most important, 
i had the contract to produce the 1981-84 Course of Study. This latter 
circumstance proved to be most fortunate because it enabled staff to 
develop the environmental education material in tandem with the 
Course of Study, with the result that what was produced became a 
component of an extension of this key state-level publication 

The guide is based on two major premises 

* Environmental education can serve as an instructional umbrella with a 
great number of topic areas such as energy and 

conservation, marine education, outdoo r school programs, wildlife 
resources, soil conservation, historical and recreational resource 
management, city planning, population growth, nature study, and 
others, may be addressed in a holistic manner. 

• That environmental knowledge, skills, and attitudes cut across all 
subject matter lines at all instructional levels, and, therefore, 
environmental education should be seen not as a specific and 




separate subject, but as a theme which should be infused 
throughout the instructional program at all levels. 

In response to the wisnes of the ad hoc advisory committee, the Guide 
has something of practical value for everyone For cu.nculum 
developers and producers of materials, there is a k-12 curriculum 
outline. Classroom teachers will find nearly 200 sure-fire learning 
activities selected for their suitability by their colleagues, and access to 
hundreds more Administrators will find a plan tor getting an 
appropriate program underway in their schools, resource management 
agency people will be able to acquaint educators with information 
regarding their role in resource management, management problems 
and issues, and materials and services they can provide. 

Although publication of this material represents an important milestone 
in environmental education in California, we must not tall into the trap 
ot believing that the jot) is completed with its printing and distribution 
What happens next in schools and classrooms throughout the state will 
be the* real measure of success for this work, and we are looking to you 
tor your help 

Rudolph ) H Schafer. Director 
Environmental Energy Education 
California State Department ot Iducation 
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A Point of View 



The primary goal of environmental education is to 
develop citizens who are knowledgeable about the 
environment and involved in working toward a more 
liveable future. This goal is based on the following 
assumptions: 

• The environment is not only biophysical; it is also 
aesthetic, economic, social, and political as well 

• Environmental education must promote an 
environmental ethic where people are not exploiters 
of the environment but are stewards concerned with 
the preservation of all life systems. 

• Environmental education must reflect a commitment 
to future generations, not merely perpetuate the 
values of the past 

• Environmental education is not a subject, but a 
synthesis of concept^ and skills from all disciplines 
that relate to the environment. 

• "A thing is right when it tends to preserve the 
integrity, stability, and beauty of the biotic community 
It is wrong when it tends to do otherwise." 

(Aldo Leopold/ 



Organization of the Environmental Education Guide 

The purpose ot this Guide is to provide teachers with background 



information, program structure, and activities for environmental 
education. The Guide actually consists of four volumes* K-3, 4-6, 7-9, 
and 10-12. Each volume is organized around four major content areas 
of concern: 

1. Natural Environment 

2. Built Environment 

3. Social Institutions and Decision Making 

4 Energy and Environmental Resource Management 

These areas are addressed in the following ways- 
Issues related to each area of concern are examined in an effort to 
provide educators with background information. While by no means 
definitive, these statements are starting points for understanding these 
complex issues. 

A chart, Matching Objectives to Classroom Activities, states the 
instructional objectives under each area of concern and describes, in 
summary, related activities at the 'our levels (K-3, 4-6, 7-9, 10-12) 

Classroom activities are samples of wavs in which a teacher can address 
the instructional objectives. The activities integrate key stages ot 
cognitive development. Instructional techniques are suggested that 
promote problem-solving skills, values, and attitudes consistent with 
our role as stewards of planet earth. 

Guidelines for Planning an Environmental Education Program are tor 
a principal or curriculum c coordinator to follow as s/he helps a group of 
teachers plan their program. 

The appendices give an overview of the California resource agencies 
This clarifies the unique role of each agency and how the agencies fit 
together in a joint effort to manage our state's resources A list ot no- 
cost and low-cost teaching materials available from these resources is 
included in this section as well as a directory of California resident 
outdoor education programs. 
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PLANNING AN ENVIRONMENTAL 
EDUCATION PROGRAM 




An Interdisciptinary Approach to Environmental Education 

The purpose of the Environmental Education Guide is to help teachers 
promote better understanding of the diversities and interdepended les 
of life systems and nurture the skills involved in decision making. This 
requires a synthesis of concepts and skills that relate to the 
environment from all subject areas. Environmental education is not 
treated as a separate, discrete discipline, but as an integration of 
disciplines that results in new ways of thinking about and behaving 
toward our environment. We. as educators, are, therefore, faced with 
the challenge of looking at our curriculum in perhaps a new way — 
one which allows us to consider the entire curriculum as a system tor 
organizing an environmental education program 

As we integrate concepts from environmental education into the 
curriculum, we face the danger of ros:enng a nonsequential, "shotgun" 
approach to program planning We hope the Planning Chapter will 
help guide that process in a way that encourages an individual teacher 
or a staff to choose concepts, objectives, and activities that are related 
and buil: upon each other in a comprehensive sequence 



Overview of Environmental Education Planning 

This section ot the Environmental Education Guide is intended to 
provide schools with a set of procedure tor developing an 
interdisciplinary environmental education program. These procedures 
are written primarily for the mdividual(s) responsible for assisting 
schools in developing an environmental education program Th»s may 
be the principal, a curriculum coordinator, resource specialist, or a 
teacher The procedures guide a school staff as they 

• Reach agreement on a working definition of environmental 
education 

• Review their curriculum for the purpose of identifying 
current environmental education classroom or school activities 

• Adopt environmental education concepts to infuse into the selected 
« urnculurn areas 




• Identify the curriculum area(s) most appropriate for infusing 
environmental education activities. 

• Select and implement environmental education classroom activities. 

• Assess the effectiveness of their environmental education program 

These procedures may be followed by an entire staff, or by teachers 
from a selected department, grade level, or grade cluster (K-3, 4-6, 7-9, 
10-12). The entire process can be carried out in approximately three 
1 1 >hour sessions. 

Finally, these recommended procedures are not conclusive staiements 
on environmental education curriculum planning. They are intended as 
suggestions and have been successtul guidelines for planning other 
curriculum areas. Also, these procedures are starting points for 
developing an interdisciplinary program; they by no means stand alone 
as a definitive method toward interdisc iphnanty As these procedures 
are tried out and reused, it is hoped a useful method will evolve 



Reaching Agreement on Environmental Education Point of View 



Session I The staff agrees upon a working definition of 
environmental education, identifies 
environmental education activities they 
currently use, and selects major areas of 
concern to infuse into the curriculum 



The following procedures are designed to help a school faculty come 
up with a common working definition of environmental education 

• The group leader begins the first session by describing the purpose 
and the agenda ol the session 

• The leader then distributes a copy of the Pomt-of-View statement 
from page 6 of the Guide. This statement serves as a starting 



point for discussion, "How do wc define environmental education?" 

• The leader elicits reactions and modifications from the group as they 
examine the Pomt-of-View statement. If only minor changes are 

, suggested, participants can note changes on their copies, if extensive 
■ changes are suggested, the group leader may want to record on the 
chalkboard or newsprint. 

• The group then attempts to reach agreement on a common Point-of- 
View statement which reflects their modifications. The leader may 
facilitate agreement by using a consensus or straw-vote process. {See 
the Process Glossary for explanations.) 

Now that the group has a working definition of environmental 
, education, they are ready to identify elements of environmental 
1 education in their existing curriculum. 

• The group leader asks each individual to jot down those learning 
activities that s/he has done, is doing, or plans to do with students 
that relate to environmental education. These should be noted as 
briefly as possible, perhaps by title or a short, descriptive phrase. 

• As the participants note activities, the group leader places four pieces 
of newsprint on the wall. Each piece is titled with one of the areas of 
concern from the Guide: Natural Enviionment, Built Environment, 

i Social Institutions and Decision Making, and Resource Management. 

' • After approximately five minutes, the leader asks the group to stop 
writing and distributes Issues statements of each area of concern (see 
Guide, pages 19, 41, 59, and 83). These statements will help guide the 
group as they categorize their activities. 

• The leader asks individuals to call out their activities and identify the 
area of concern that each activity best fits. The leader records 
responses on the appropriate pieces of newsprint. 

The group has compiled a record of ways in which it already teaches 
about the four areas of concern, as they consider ways to further 
emphasize environmental education in their curriculum. 

• The leader facilitates a discussion of the four areas of concern 
referring to the Issues statements, as well as the activities listed 
under each heading. 

9 The leader distributes Summary of Activities sheets (see 
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pages 21, 43, 63. and 85) and assists the group as they examine the 
concepts, the objectives, and the activity descriptions under each 
area of concern. 

• After discussion and clarification, the leader asks the group to 
reconsider its curriculum and determine which of the areas of 
concern it would like to emphasize in the future. Some members of 
the group may wish tu strengthen or expand on an idea already 
emphasized, others may wish to tackle a new idea. The leader 
encourages debate (see debate in the Process Glossary). 

• The leader helps the group agree upon which areas it will infuse 
into the curriculum. This is to be a group decision — the leader may 
want to use a consensus or rank ordering process to assist the group 
(see consensus or rank order in the Process Glossary). 

The group has now agreed upon a common Pomt-ot-View statement to 
use as a working definition of environmental education It has 
identified currently used curriculum activities, and has also identified 
the areas of concern it will address in the curriculum. 

Selecting Concepts for Your Curriculum 



Session II The group modifies and selects the concepts 
under each area of concern ;.,ar will be in- 
fused into the curriculum. Each participant 
agrees to teach two or three concepts and 
report back to the group. 



The following procedure guides the group as they modify concepts tor 
each selected area of concern: 

• The leader describes the purpose and agenda of the session 

• The group forms teams of four to six members. Each team meets 
around a table (see working in groups of four to six tn Process 
Glossary). Each member has a copy of the Summary of Activities sheet 
lor « a h of the areas of cone ern to be infused into the curriculum. 
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• The leader asks all teams to review concepts, objectives, and activity 
descriptions for all selected area(s). The leader moves from group to 
group so that participants have the opportunity to ask questions ot 
clarification. 

• The leader then assists the teams as they consider modifications 
and/or additions 

• After approximately 15 minutes, the leader calls ihe group back 
together aid elicits pioposed changes. These suggestions are 
recorded on the chalkboard or recorded on newsprint; the leader 
then helps the group agree on final modifications and/or additions, 
if any (see consensus or rank order in Process Glossary). 

The group now has a satisfactory set of concepts and will select specific 
concepts to emphasize in their curriculum. They may choose one or 
several concepts listed under each selected area 

• The group discusses which concepts are most appropriate toi its 
curnculun. Ihev may consider the ages and interests ol iheir 
students, tih.e constraints they foresee, ther own interests and 
abilities, and the availability ot related resources 

• Participants are encouraged to advocate for specific concepts thev 
may think should be included in the curriculum (see advocacy in the 
Process Glossary). 

• After the discussion and advocacy pe-iod is over, the leader helps the 
group reach agreement on which concepts they will include in their 
curriculum Once again, the consensus or rank order process may be 
useful (see Process Glossary) 

• This pi vx ess is repeated tor each area of concern the staff has 
selec ted 

The group now has a clear picture of the aiea ot concern and related 
concepts it will mtuse into the* curriculum It is now ready to make 
personal commitments to implement related concepts 

• The group leadc r prepares the 10I lowing matrix on the chalkboard 
or newsprint 
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MATRIX I: CHART FOR ELEMENTARY 
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MATRIX II: CHART FOR SECONDARY 


Teacher's Name 


Mary 


Sam 


^Onv 


Alice 


Selected area of concern 
and concept 










Natural A 


l s 
Hislors 


Wot Id 
Histor\ 


Am<*r 
Gov! 


C M 

Histor\ 


Natural C 


C alit 
History 






C aht ( 
History 


Built B 






Gt»o« 


C dlit 
Histor\ 



• Participants ha\e a copy ol selected area ol concern and concepts The 
leader d sks participants to identify into which subject area(s) each 
concept will he infused. 

• As participants call out their choices, the leader records the subject 
area in the appropriate box, or, if by department, the unit or subtopic 
(see Matrix II). 
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When all participants have committed themselves, the leader asks the 
group to consider the .entire matrix. Does the matrix reflect a 
balanced curriculum, or does it emphasize some subject area and not 
others? The group may adjust its choices to create a more balanced 
curriculum. 

Participants then agree to try out one or more activities for the 
concepts they have each selected and to report back to the group in 
four to six weeks. 

Optional. Participants gather activities that will teach toward their 
selected concepts. They use activiiies from the Guide (pages 21, 43, 
63, and 85), suggested activities from Session I, or ideas generated in 
small groups. The group has modified and selected concepts to infuse 
into its curriculum. Each participant has then selected concepts to try 
out with his/her students over a four- to six-week period. 



Assessing Progress 



Session III The group reconvenes to assess progress 
toward infusing environmental education 
into the cunicuium. 



ERLC 



The group leader describes the purpose and agenda for the session. 
The group divides into teams of four tp six; each team meets around 
a table with two p eces of newsprint. 

Team members identify and record what is going well and why as 
they try out activities for the selected concepts The leader moves 
from group to group, observing o d assisting when necessary. Papers 
are posted. 

Team members then identify and record problems they are having as 
they try out activities. They list reasons for those problems and post 
papers. 

The teams are now ready to determine the next step(S) toward 
infusing environmental education into the curriculum Given the 
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things that are going well, the problems u nd the reason for each, 
what are some next steps? Possibilities ma) be. 

To continue with current program, with little or no adjustments. 
To gather more activity ideas, based on those that have been 
successful. 

To focus on solving one or more problems that seem to be major 
hindrances. 

To try activities from the Guide. 

To gather other resources listed in the Guide (see page 99). 
To schedule an in-service in environmental education. 

• The group leader assists the participants as they decide on what 
specific action to take. S/he helps them outline necessary steps 
toward that action and divide up responsibilities so that necessary 
action is taken. 

• Dates are set for getting together to review progress. The group has 
reviewed and assessed its progress toward infusing environmental 
education into the curriculum; it has also identified any necessary 
future actions. The procedure outline in Session III can be an 
ongoing process. 

AN INDIVIDUAL APPROACH 

The following procedure is designed for an individual teacher who plans 
to infuse environmental education into his/her curriculum. 

1. Refer to the environmental education curriculum matrix on page 
13 of the Guide. This matrix will help you select the 
appropriate subject area(s) and related concepts for teaching 
environmental education in your classroom. 

2. Subject areas are listed across the top of the matrix 



*COURSE OF STUDY GOALS AND OBJECTIVES 



ART 


BUSINESS 
EDUCATION 


CONSUMER/ 
HOME EC. 


DRAMA/ 
THEATRE 


ENGLISH 
LANG. ARTS./ 
READING 


FOREIGN 
LANGUAGE 


HEALTH 


< 
5 

IS) u 

Z 


I 

«r 
2 


MUSIC 


PHYSICAL 
EDUCATION 


SCIENCE 


SOCIAL 
SCIENCE 



2'J 



Choose the subject .hcmisi into which vou will infuse environmental 
education 

3 I ider each subject area you will find numbers which refer to 

objectives in the Course of Study. Locate each numbered objective for 
the selected subjec t areaisl by referring to page 15 Read the selected 
objective It the* are appropriate for vour students, refer back to the 
matrix 



u 

2 
U 



1.2 
1.3 



4 \ou will note that the Course of Study objectives are matched to 
environmental education concepts which are listed down the left side 
of t he* matrix 



A Hit fMlur.n t ruirmmirr! fumt.ons dwordim; to pdltrrns <>! rsubhshrd 
*- ^ r« 'jhoruhip* liffAffn living dnd nonliving thing • 

B Vil xp» m«'n <>» pljnu ,H>(j tinirridK liw in hjl>it.ifs dnd rn.ins sp<>< i<»\ 

* ^ • *pt'«'i Mi ( ,f» 'Kin or » r-jhfTjt in or<J< r tr> n u*« t ihj-if ntvds 
•3 ^ ■ ■ 

C lh« Min is rh<- ult»mjt< source <>♦ rner^ which jll life on cirth nerds 

/ — m < >f tU't u > t'tixi 

£ {> Hir ♦'»,, rr.nmi nt in U'lnn shaped cominudlU rn n«ifur.ill\ A hum t inl\ 
priHii.m] '(.fi^wlKh « ,jn ,iI»»t the hdKinte of' < onditions & le.id to 
,t| ' 1 ' H< ' 1,1 'f 1 * puintv \ jrtimjU whuh die jblc> In *-ws1 there 



ERIC 



Read those environmental education concepts that correlate with the 
numbered Course of Study objectives noted above. If these 
environmental education concepts arc 1 appropriate for your students, 
you are ready to select objectives and activities lor your curnculum 

5 I nvironment.il objec tiv es are Irsted under the four major 
areas on the following pages- 
Natural Environment, page 20 
Built Environment, page 42 
Social Institutions and Decision Making, page 62 
Energy and Environmental Resource Management, page 84 



Refer to the appropriate pages, locate the selected concept(s) 
Choose one or more objectives under each selected concept. 

Review activities which are matched to those objectives Select 
acfvities to try with studen's (or gather activities from other sources) 

After trying out activities, identify what went well and what were 
some of the problems. Modify your program accordingly 

If you wish to infuse environmental education into other subject 
areas, repeat these procedures. 



COURSE OF STUDY COALS AND OBJECTIVES 



Eh 




JVIRONMENTAL EDUCATION CONCEPTS 


ART 


BUSINESS 
EDUCATION 


CONSUMER/ 
HOME EC. 


DRAMA/ 
THEATRE 


ENGLISH 
LANG. ARTS./ 
READING 


FOREIGN 
LANGUAGE 


HEALTH 


INDUSTRIAL 
ED. 


MATH 


MUSIC 


PHYSICAL 
EDUCATION 


SCSENCE 


SOCIAL 
SCIENCE 


z 


1 nc Mdiuidi environment functions according to patterns or established 
relationships between living and nonliving things. 






















1 


U2 
1.3 




URAL 
)NME 


B. All species of plants and animals live in habitats and many species 
exploit more than one habitat in order to meet their needs 




























NAT 
ENVIRC 


C. The sun is the ultimate source of energy which all life on earth needs 
in order to exist. 




























D. The environment is being shaped continually by naturally & humanly 
produced forces which can alter the balance of conditions & lead to 
changes in the plants & animals which are able to exist there. 


1.1 












3.1 




3.4 




5.3 


4.3 


1.2 


BUILT 
IRONMENT 


n. Duni environments aepena on resources trom the natural environment 
for survival. 






3.1 






















d. ine ue^ign anu maintenance or duiii environments have both reflected 
and influenced the values, ethics, and lifestyles of the inhabitants 






3.2 

1:1 






3.2 




4.3 






5.4 




4.3 


Ienvi 


C. Built and natural environments function in similar ways and share many 
basic needs for survival and growth. 














1 A 

1.4 














Q 

z 

< 


z\. ui i viiuiiMiciudi piuuitriTib iranstt nu political entities, state ana national 
boundaries & cultural differences. 












3.1 














4.1 


INSTITUTIONS - 
ISION MAKING 


B. The goals for everv society include economic prosperity which is based, 
in part, on natural resources. 




A A 
























C. Individuals & private groups within our society & independent of the 
major social, economic, & political decision-making institutions play an 
important role in developing public awareness of environmental issues 
& in monitoring public and private activities in relation to the environment 


4.4 




3.3 


1.2 

4.2 


6.2 




3.3 












3.1 


u 


D. Educational institutions & communications media are potential sources 
for the creation of public awareness of environmental issues. 














2.3 






4.3 








a 


E. Environmental law is intended to regulate use of the environment for 
present & future generations. 














2.1 
3.2 
















A. There are a number of historic & present day models which can be 
useu in developing management programs. 
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B. Conservation is the most immediate way of increasing the real supplies 
of a natural resource. Conservation practices focus on more efficient 
uses of natural resources. 






























C Some resources are renewable & can be maintained so they will 
provide consistent & continuous supplies ot resources as they 
are needed. 
















4.2 












> 

c 


D. To understand the role of the resource agency & its departments in 
maintaining the productivity of our natural resources into the future. 





























PROCESS GLOSSARY 



Advocacy is a process that can he used with a group to help discuss 
the pros and cons of a series of options. The rules are: 

• Individuals have 30 seconds to lobby for or against the importance 
of an option 

• An individual may have additional 30-second periods as long as each 
period is preceded by someone else's 30 seconds. 

Advocacy provides a group with a structure to assist individuals to hear 
each othei The leader explains the rules, suggesting that individuals 
name the item they jre promoting or not promoting S/he assists 
individuals to advocate and monitor the time. 

Consensus 

Consensus is a process that can be used with a group to reach 
maximum agreement among its members. Agreement is usually made 
by a group among a number of options. The leader assisting a group to 
reach consensus makes sure that everyone understands the options 
being considered S he asks for suggestions as to which options the 
group wants to take on These options are noted. S/he points out each 
option asking the question, "Is there anyone who can't live with the 
group selecting this option?'' If no one objects, the group has reached 
consensus If some members object, the leader moves to a next option 
This continues until one or two options have only one or two objectors. 
The leader can ask the one or two what needs to be done to enable 
them to live with the option The leader checks out the change with 
the group 

Curriculum Rating Process 

This process may be used to select the curriculum ireas in which to 
infuse environmental education Individuals are asked to rate the 
potential for infusion for each of the identified curriculum aieas 
according to this scale. 
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3-Exc client Potential 2-lt's Possible 1-Very Improbable, 

Forget It 

Individuals record their ratings on a chart 

Person Person Person Person 





*1 


*2 


*3 


#4 


LANGUAGE ARTS 


1 


1 


1 


1 


SCIENCE 


3 


3 


2 


1 


SOCIAL SCIENCE 


2 


3 


3 


2 


Sc ores are totaled, areas receivin 


ghigh 


sc ores are 


the better c 


andidates for 


infusion 









Rank Order 

Rank order is a process that takes individual order:ngs of a set of items 
and accumulates the ranking to obtain a gioup oidermg. The items to 
be ordeied are labeled by a letter — A, B, C, etc Each individual is 
given small 3" x 5" sheets of paper. Each paper is labeled A, B, C, etc 
Each person is directed to order his or her papers according to 
importance. S/he is then asked to number the papers 1,2, 3, etc., 1 
is the most important. 

All the A's, B's, Cs, etc., are collected The numbers on each of the A s 
are added, then the B's, then the Cs, etc. The letter of the option 
receiving the lowest total number is the most important 

Working in Groups of Four to Six Persons 

Rather than work with staff in large group discussion, it may be helpful 
for groups to work in smaller groups in discussion and decision making. 
The leader can ask the subgroups to work on tasks of reviewing 
information, developing options, and forming dec isions. Then s/he can 
collect items from each group and record then on the chalkboard or 
butcher paper. This helps the group review its comments and reach a 
decision. 
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ART 



COURSE OF STUDY OBJECTIVES THAT 
RELATE TO ENVIRONMENTAL 
CONCEPTS 

ENGLISH LANGUAGE ARTS/READING 



1 1.1 To develop awareness of color, shapes, and textures in human- 
made and natural environments. 
4.4 To demonstrate skill in using creative expression as a means of 

bringing about constructive action to solve social and 
i environmental problems. 

BUSINESS EDUCATION 

4.4 To develop an understanding of business economics. 
CONSUMER/HOME ECONOMICS 

1 1.1 To develop an awareness of personal values in relation to different 
lifestyles. 

1.2 To develop an awareness of person )l resources in relation to 
different lifestyles. 
( 3 1 To develop an understanding about the relationship of housing 
1 choices to aesthetic, social, and environmental issues. 
3.2 To understand how personal lifestyle choice* affect the quality of 
the environment. 

| 3.3 To understand how community, state, and fedeial resources are 
used »o provide services within a community. 

j DRAMA/THEATER 

j 1.2 To develop problem-solving skills through creative drama and 
j improvisation. 

j 4.2 To become aware of the role of drama/theater in influencing public 
opinion in areas of merchandising, human relations, and politics 



6.2 To develop skills for making critical analyses of written materials 
and media presentations. 

FOREIGN LANGUAGE 

3.1 To understand the attitudes and values, customs, traditions, and 
taboos which make up the culture. 

3.2 To become familiar with the environments in which cultural groups 
have developed. 

HEALTH 

1 4 To develop strategies tor daily living that build self-acceptance 

and reduce stress and anxiety. 

2 1 To understand the causal factors of diseases or other physical dis- 

orders and develop strategies for preventing, treating, or controlling 
these malfunctions. 

2.3 To develop skills for evaluating health information, products, and 
services. 

3.1 To understand the relationship between ecological balance in the 
environment and people's mental, social, and physical well-being. 

3.2 To understand the types of resources needed to protect the health 
of people in local, state, national, and world communities. 

3 3 To develop awareness of the personal and community resources 

that can be used in accident prevention ami in meeting emergency 
situation' 
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INDUSTRIAL ART 

4.2 To develop an awareness ot the basic economic structure of our 
industrial society. 

4.3 To develop an awareness of the relationship between environment 
and industry 

MATHEMATICS 

3.4 To develop skills for recognizing and using geometric figures in the 
environment 

MUSIC 

4 3 To understand how cultures and historical periods influence musical 
styles and forms. 

PHYSICAL EDUCATION 

5.3 To understand the impact of various recreational activities on the 
environment. 

5.4 To value leisure as a complementary balance to work. 
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SCIENCE 



1 2 To be aware of order and beauty in the natural environment. 
1.3 To appreciate and respect all living organisms (including self) and 

their place in the environment. 
4 3 To demonstrate an understanding of the ways in which science and 

technology affect individual lifestyles and social/cultural 

development. 

SOCIAL SCIENCE 

1.2 To understand how societies develop in diverse physical and social 
settings and meet the needs and desires of their members 

3 1 To understand differences and similarities of the value systems held 

by different cultural and social groups in the American society 

4 1 To develop an awareness of social change in the past and present 

and to anticipate future change. 
4 3 To participate in social action projects that are of benefit to the 
community. 



Natural Environment 



The classroom activities in this section are samples of ways in which teachers 
can address the instructional objectives. These activities help students to 
understand the connections between the biological and physical worlds, 
the unique characteristics of habitats, the fundamental importance of the 
sun, and the effects that the ecosphere has on natural and human forces. 



The classroom activities in this section assist students in understanding the 
dependency of t^p Built Environment on the Natural Environment, the 
evolution of the Built Environment and its influence on soc ietal values and 
stresses, and that the Built and Natural environments are intertwined 
through an intimate cause/effect relationship 



The classroom activities in this section are samples of ways in which teachers 
can assist students to understand that environmental problems transcend 
political entities, state and natural boundaries, and cultural differences, and 
that individuals, institutions, and private groups within our society play an 
important ro!e in developing public awareness of environmental issues. 



Energy and 
Environmental Resource Management 



The classroom activities in this section are samples of ways m which students 
can understand the importance of conservation, the costs and benefits of 
continuously renewing resources, and how we manage our resources in the 
state. 



Classroom 
Activities 



Built Environment 



Social Institutions 
and Decision Making 
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Natural Environment Activities 




NATURAL ENVIRONMENT 



I Issues 

The part of the Natural Environment of planet earth where all known 
life systems exist is a relatively thin belt of water, land, and atmosphere 
called the ecosphere. The ecosphere is comprised of separate, yet 
interrelated communities of living things called ecosystems, each with 
its unique mosaic of plants, animals, bacteria, and viruses. The 
physical and chemical environment of each community determines 
l what can survive there; this intricate web of relationships between the 
biological and the physical world is fragile and continually changing. 

Chemical elements, such as carbon, hydrogen, oxygen, and nitrogen, 
are essential nutrients for all life forms. They circulate through life 
systems, continually replenishing the environment and regulating the 
abundance of life 

Water is a principal means of transport for nutrients traveling 
throughout the environment. Run-off water from precipitation carries 
suspended and dissolved elements from the land to the oceans. Radiant 
energy from the sun lifts them, through evaporation, to be dispersed by 
wind action. This is the hydrologic cycle, the major transport system for 
circulating ingredients throughout the ecosphere. 

An alteration in the physical or chemical composition of a natural 
community results in concomitant alterations in the biological 
compositon. Usually, these changes are gradual — a lake may slowly fill 
m to become a marshland, then a bog, and climax as a meadow. 



Sometimes, however, the process of change may be more sudden and, 
hence, immediately destructive. A volcanic eruption is an example of . 
sudden destructive change caused by natural forces. Filling in coastal 
wetlands for land development is less violent but is an equally 
destructive change caused by human forces. Agriculture is another 
human force that affects a natural community, this time by preventing 
the natural evolution of the land from taking place. Because the 
tendency to diversify is held in ch3ck, agricultural lands become 
susceptible to disease-carrying bacteria and the invasion of pests. This 
condition is compounded as crop strains are further refined and 
farmers plant increasingly specialized monocultures. 

Landfill and agricultural practices are two ways that human activity 
directly affects the ecosphere. Other ways are more insidious, such as 
industrial pollution, which enters the hydrologic cycle and results in 
acid ram. It is becoming increasingly apparent that humans must 
consider the long-range effects of their actions upon the ecosphere 
before the fragile web of life systems is irrevocably harmed. 

Four concepts have been identified to help students understand life 
systems. The first is concerned with the interconnectedness between 
the biological and the physical worlds. The second considers the 
importance of habitats and their unique characteristics. The third 
stresses the fundamental importance of the sun. The fourth examines 
natural and human forces which affect the ecosphere. 
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NATURAL ENVIRONMENT 



MAJOR CONCEPTS 



OBJECTIVES 



A. The natural environment function^ according tu 
patterns ol established relationships between 
living and nonliving elements 



1 To understand that all living things play roles and have functions in relation to maintaining 
and renewing the natural environment. 

2 To understand the web that binds together the biological community and the physical world 
within and between ecosystems in different natural settings. 

3. To understand how biological communities of plants, animals, and microorganisms interact 
within different environments. 



B Al' species ot plants and animals live in habitats 
and many species exploit more than one habitat 
in order to meet 'heir needs 



1 To understand that different species of plants and animals depend on specific types of habitats 
for survival. 

2. To understand that ea^h system — water, land, air — contains resources that are important for 
the maintenance of life. 



C The sun is the ( j\ imate source of energy which al 
life on earth needs to exist. 



1 To understand how the energy radiated by the sun is used on earth to maintain 
ecological processes. 

2. To understand that energy can be stored by plants and converted through natural 
processes into large scale energy sources, such as petroleum, natural gas, and coal. 

3 To understand that energy can neither be created nor destroyed. It is in a constant state 
of flux. 



D. The environment is being shaped continually by 
natural and human forces which alter the balance 
of conditions and lead to changes in plant and 
animal populations. 



1 To understand the factors which determine the vaiiety and abundance of lite that can be 
supported within a geographic area 

2. To understand how the biological community of plants, animals, and microorganisms 
adapt to the environment through changes in geretic composition and population size. 

3 To understand how humans manipulate the envir nment and cause changes in the 
balance of conditions 

4. To understand the natural forces that continually shape the environment. 
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NATURAL ENVIRONMENT OBJECTIVES & ACTIVITIES 







K-3 


4-6 


7-9 


10-12 


CONCEPT A 


1 fo understand that all hvir^ (fun^s pkiv Kelt's and 
have tucltoos in relation to maintaining and 
renewing the natural environment 


Muilt MK T a k* a mini 
s.itjr i iti find out tth.it 
lives in ,md around .i 
\. jf it tv ot mit r oh.it iiTtifs 


Sludenls build ,i mt >dt 1 
food pM.Hind VMth tht ir 
hodies 


SlutlC'iiis lake ,i t eiisus tit 
.in outttoor silt- job 
des< riphons tor tilt 
oi^anisins obseue<j 


through yutded iniager> 
art and language aits 
students assess the results 
ol the removal ot one 
element from an 
ecosystem 


J lo understand the v\eh that hinds I^m ihtT the hiologi- 
(al communitv and the physical world v\ithin ano he- 
tvwen ecosystems in ditlerent natural setting 


( l.iss st'ls up ,i mint 
t t as\ -tern pi .in 
.Kjii.ii mm 


students sii m ,i tut It 
.i.iti pass .i (p. ill ot varn to 
ttirm ,i web ot lite 


Students calculate the 
amount of HjO rclcase<i 
from a leaf through 
transpiration 


Student commit' *es 
present mixed n.edia 
shows illustrating the 
ecosystem of a nearby 
area 




? lo understand hov\ hiologic j| ( ommunities ol plants ani- 
mals and mu roorgamsms interact within ditteient 
environments 


siuiU in- t ompusi iht ii 

In. id tt.Mt 


siudt ni s Unit hes ,n e it 
i u let! in (lit t l.issioom 
\>\ t ommon det ompost rs 


I he tiet oniptisin^ role ol 
stm buns in the toiesl 
et t>s\stern is stutjietj 


Students collect and 
arrange specimens in a 
teirarium 


CEPT B 


1 lo understand thai different species ot [)lants 
and animals depend on spe< ih( t\pes ot habitats 
tor survival 


SI U( jl 'Ills ( \pt MM It lit lit 

(jt ternmie liuu pi.ints 
\\\\\ grow wht ii suftjt » led 
to different k pes ol 
water 


stut it ins plav .i k oopt i i 
(ion inline mtJtit ling 
sv sit ins interat iron 


Slutjents Id' e ,i ( t*MsUs ol 
U\o dd|a< enl ri.itur.il 
t onimuniites and l he 
et otone f>en% een them 


Students make a mural ot 
the water eye le lhe> 
interjec t disruptions rn 
the environment 


Icon 


J lo understand thai each system water, kind, 
air contains resources that are important tor 
the mamtenanc e ol lite 


studt fits hang \ aselint' 

i (Mtl'll pdpl'f t(> ( (>lU'( t 

partit It's in the ,n r 


Slutjenh model <i 
festujit e balant »'d 
e< os\ stem in a game 
format 


StutJt^riis do a v\oi ksfieet 
a< U\ ity tjn the marine 
toot] t tiain 


Students express opinions 
on ocean resource issues 
through debate, language 
arts, and/or graphic s 


MCEPT C 


1 lo understand how the energv radiated hv the 
sun is utilized on earth to maintain ecological 
pr oc esses 


stutlt nli .prom l>t\ius in 
.i Minrn .nt'.i and ,i tj.uk 
nt'.i to ( omp.irt be, ins 
tr om "at h .irt-.i 


\ enes of experiments 
dfe t ondut tetJ on the use 
ot s u n|igh; bv plants 


Students lest unt ovCieci 
,inti toil t tn eied t tjleus 
leases tor siart h 
pr tidut lion 


Studen.'s irace a favorite 
food back to its ultena'e 
source and irace the use 
of energy tn supplying 
the food 


J lo understand thai energy din be stored bv plants and 
converted through natural processes into laige sc ale 
eneigv sourc es sue h as petroleum, natural gas. and c oal 


S. t , dents ait» mlrodutt d 

Mi 1 1 i i t\ 1 s. i (/ w u i tfnl iMti 
\ * * piilMI i Ml t\ MIS' iM(|( 

■hem t i i rgv 


Sujtjenis simulate naiur.il 
oil deposits |« starting <i 
t ompost pile 


Studt fits pi epaie anti 
pertor m a role pi, i\ 
.i< In its on ener^\ 
transfer 


Teacher leads the class in 
an extended role-plav, 
modeling the proces 1 of 
fossil fuel generation 


COI 


J To understand that energy can neither be 
created nor destroyed— it is in a constant state 


Students pj.tu ipait in .i 
t ooking i' l \ itv to 
imestigale phvMiaf tintl 
i h'M? t .ii t tiling's 


Sludenls use thermt 
meters it) measure h< ,it 
in c iassrt>orn 


siudenis read several 
per^ >nal staU'n>ents on 
ent'r^y is j stimulus tc> 
expanding tfu'ir ov\n 
[>erspe< uses and v\niin^ 
their Own poems 


Students examine the 
role the sun has played 
in the c ulture. past and 
present 




1 lo understand the tailors which determine the 
variety ,ind abundance ot lite that can he 
supported within a geographic area 


Si l j t » * fts unestigatt 
different sites in .mi 
outdoor til C|i tor heat 
w » rid moislurt' t*i< 


'tiut'enls t xper it nt e 
dire< ik tnt dum jlic 
results ot t jisr upt'oris in 
.in .'C <>s\ -aern 


Sludenls tint! the 
ItK .itioris t>utd(/ois 
wfiu fi ar<* waimesi 
< ot)lesi bn^hlesi ett 
iset lewl Ii 


Through experiments and 
observation games, 
students make judgments 
on probability and 
desirability of tiees m 
the envnonment 


IEPT D 


J lo understand flow the biological community ot plants, 
animals and mi< roorganisms adapt to the environment 
through c flanges in genetic c omposition and population 
si/e 


I ht group hunts t )\ 
< olored worms in iwo 
Habitats and ( ompart s 
results 


styt Jenls rtiU pldv ik t i 
in .i forest In looking* t < >i 
food vs.iier and sh,»Iu*i 
\ nit k pape' s< isst>rs 
Kanu 


Stutjents design jntnijls 
or plants and explain the 
reasons tor the onanisms 
sur . iv ai or extm< lion 


Sludenls research local 
endangeied species, 
analyze the pioblem, and 
prepare action 'tatements 


CON( 


\ To understand how humans manipulate the 
environment and cause < hanges in the balance 
ot c onditions 


Student' take a w i!k to 
examine the mx to 
habitats on and ne.tr 
walls 


Students sirtiuljte 
< hemu jls ( ausin^ 
environnu'ntul (hanges 
and try to C ontrol their 
use and abuse 


Stutient, ,et upinduators 
for ( () and O 1 in several 
outside lo< ations 


Students rale environ- 
menially sensitive 
practices on a values 
'onlinuum 




4 To understand the natural forces tfiat 
continually shape the environment • 

d 7 


\ model stream table is 
se' up Students 
mdnipuldte water 1 low 
and land forms 


Students write siories 
about and ac t out the 
natura' toic es whu h 
shape our envnonmeni 


Students < onstr uf t a 
niocJel ot ge.)loeu al 
evolution — before and 
alter demonstration 


Sludenls assess the 
posssible ^uses of global 
giaciation and write a 
disaster film script 
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WITH OR WITHOUT 



DESCRIPTION 

Through guided imagery, art, and language arts expression, the student 
assesses the results of the removal of one element from an ecosystem. 

OBJECTIVE 

A-1. To understand that all living things play roles and have functions 
in relation to maintaining and renewing the natural environment. 

PURPOSE 

To show that all parts of an ecosystem are interrelated and have roles 
in the maintenance and renewal of each other. 



Time 


Where 


1 hour 


Classroom 


Topics 


Materials 


Ecology, forests, human 


Drawing paper for each 


ecology 


student and appropriate art 




supplies for each student r 



LEAD-UP/PREPARATION 

(Optional Guided Imagery) 

Teacher leads guided imagery trip to a favorite place in the natural 
environment. Have students close their eyes and, in their imagination, 
visit a beautiful natural place (park, mountains, desert, beach, etc.) 
where they have had good experiences. Once they have chosen the 
place and in their imaginations have actually experienced the place, 
give them the following assignment: 

"If there are trees in your favorite place, remove them. If there are no 
trees in your favorite place, put some in/' Give plenty of time for 
students to accomplish these tasks. Before coming back from their 
imagery trip, be sure to give them the opportunity to put the place 
back the way it was. 

Use the following questions for discussion: 

Q: Who would like to tell of his/her experience in this guided imagery 
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exercise? 

Q: Was your experience of "tree changing" a good one or a bad one? 
In what ways? 

Q: In wha* ways could this experience become a real one? 

Q: The presence of trees in certain parti of California and the actions 
of the forest industries with respect to the ' arvesting of trees for 
human needs quite often create very heated and emotional issues 
in California. Has your guided imagery experience shed any light 
for you on why these issues are so emotional? 

ACTIVITY 

Step 1 

Provide each student with a sheet of drawing paper. Ask each student 
to divide his/her paper in half. At the top of the left-hand half have 
them write the word WITH and on the top of the right-hand half have 
them write the word WITHOUT. Their assignment is to draw one of the 
following areas WITH and WITHOUT trees o » the appropriate half of 
their paper: 
• 

• Mreet on whicii they live 



Golf course 

School grounds 

Campsite 

Pfayground 

Street on whicii they 

Place of business 

Park 

Mountain range 
Wilderness area 
Desert 
Beach 
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Step 2 

When they are finished drawing, have students create a poem, bumper 
sticker, slogan, or advertising jingle to indicate their personal feelings 
about the difference between the two halves, and write it directly on 
their drawings. 
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Step 3 

Share with the class and display the drawings. 

Step 4 

Discuss: 

Q: How do trees help to maintain the natural environment? 

Q: What role do they play in renewing the natural environment? 

Q: Trees are often called "renewable natural resources." What is 

meant by this phrase? What other natural resources are renewable? 

What natural resources are nonrenewable? 

FOLLOW-UP 

Choose some other part of the environment to remove or add. Over 
the period of a few days or weeks, the teacher may remove the plants 
from the classroom or add some plants without the knowledge of the 
class. Watch for class reactions, and discuss the value of living the tgs 
in the environment to our well being. 

Q: Why do plants in our living spaces generally enhance the quality of 
life? 



Adapted from Project Learning Tree 
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INTERDEPENDENCE IS THE MESSAGE 

DESCRIPTION 

Student committees present to the rest of the class mixed media shows 
illustrating the ecosystem of a nearby area. The presentations are 
critiqued according to selected criteria. 

OBJFCTJVE 

A-2. To understand the web that binds together the biological 
community and the physical world within and between ecosystems in 
different natural settings. 

PURPOSE 

To develop the concept of ecosystems. An ecosystem is a community 
of living and nonliving things. 



Time Where 

15 minutes to set up Classroom, home 

3-5 hours, both in-class ar u as 

homework 



Topics 

Ecosystem, interdependence 



Materials 

Art materials, audiovisual 
equipment at student request 
(see Activity Step #1) 



LEAD-UP/PREPARATION 

A brief discussion of media and mixed-media presentations should 
precede the giving of the assignment below. 

Q: What is meant by the term media? How many "mediums" (show 
that the word media is the plural of medium) have you experienced 
in the last few days (television, radio, records, billboard)? 

List the students' answers on the board. 

Q: If you wanted to inform or influence a large group of people, what 
medium would you choose to use? Is any one medium more 
powerful than the others? 

continued 
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ACTIVITY 

Step 1 

Divide your class into several small groups or committees. The 
assignment for each is to present a mixed media presentation about a 
local park, vacant lot, nature area, farm, wood lot, school grounds, etc. 

The presentation could have as its theme "The . Js a 

Dynamic Community." Define "dynamic" in terms of movement, 
change, and interaction. The students should choose the media and 
format of their presentation. Each committee should be given as much 
time as it needs for its final presentation. Tell the committee that the 
rest of the class will be observing and critiquing the show just as a 
theater or music critic observes and criticizes. Suggestions for media/ 
formats include the use of posters, tape recordings, music, poetry, 
skits, and slide or photo shows. 

Step 2 

Schedule times for the presentations. 
Step 3 

During the presentations the rest of the class should become critics 
and make judgments, to be shared later, based on the following: 
Q: How effectively was the message communicated? How well done 

was the presentation? 
Q: How accurate was the information presented' 
Q: How appropriate was the medium to the message? 

FOLLOW-UP 

1. Ask your students to design an ad campaign for the beautification of 
the school grounds. The theme could be "Students Are Part of Our 
Ecosystem." 

2. Have a think-in to design environmental bumper stickers 

3. Have your students write a 30-second commercial on an 
environmental issue of local concern. 



ERiC 
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BUILD AN ECOSYSTEM 



DESCRIPTION 

Students collect specimens from a nearby natural area, or purchase 
specimens representing a natural area, arrange the specimens m a 
terrarium, and observe changes. 

OBJECTIVE 

A-3. To understand how biological communities of plants, animals, and 
microorganisms interact within different environments 

PURPOSE 

Students will be able >o design and build a terrarium which simulates a 
real plant and animal community. 



Time 

Ongoing term project 
Topics 

Ecosystem, survival 



Where 

Classroom, local field trip 
Materials 

Large fish bowl or plastic glass 
container, pebbles, rocks, 
living plants and animals from 
field trip collection or from 
store; soil, ground litter 
(leaves and other natural 
debris) 



LEAD-UP/PREPARATiON 

Take the class on a field trip to observe a natural ecosystem in your 
community. Ask students to observe the habitat and make careful 
notes on their observations. 

Have the students carefully collect samples of the plant life along with 
ground litter, soil samples, and perhaps some of the invertebrate life 
forms (insects, worms, etc.) which live in the habitat. Students should 
choose small specimens and make sure to extract carefully the root 
systems with as little damage as possible. Plants should never be taken 
unless the individual is one of many in the area. Some areas prohibit 



the taking of anv specimens at all. The ideal collecting locality is one 
scheduled to be cleared for construction, or one that will soon be 
turned to agricultural or logging use. 

ACTIVITY 

Step / 

Terranum construction Cover the bottom of a large see-through 
container ifish bowl, plastic container, commercial terranum) with a 
one-inch (2 5 cm; layer of pebbles and/or charcoal, covered in turn 
with a two inch (5 cm) layer of collected soil. Make a hole large 
enough for the root system of each plant, fill it with water, and put in 
the root ball Fill the hole so that the soil level on the plant i* the same 
as it was in the natural environment Do not overcrowd the terranum 
It is better to have a few plants than an overcrowded situation since 
plants need room to grow. 

Step 2 

Every three or four days the students should observe the terranum and 
note what is happening there, Students may wish to alter the terranum 
conditions by underwatermg, adding a little salt, limiting available 
light, etc. Discuss the effects of each of these interferences 

Q Can such interferences happen in nature' How? 
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follow-up 

Construct terraria which model ecosystems not characteristic ot your 
area by purchasing samples or taking long distance collecting trips. 
With good luck and careful management, it is possible to bring a 
terrarium to equilibrium— that is, to such a state that nothing need be 
added over long periods of time (except some water)— yet all of the 
plants and other life forms in the system have all of their needs 
satisfied. Discuss with your students the concept of ecosvstem 
equilibrium. 

Q' List all of the organisms in the terrarium. What does each need tor 

survival? How are each of these needs met? 
Q. What could go wrong? Are there examples you can name from 

nature to parallel these misadventures? (Too much watering is 

somewhat equivalent to a flood situation ) 
Q: Can there be too much of a good thing, that is, could one of the 

plants destroy the others by its growth rate or by having its 

particular needs met too well? 
Q Do some plants have ways of destroying others? 
Q- Are the plants in competition with one another tor nutrients, light, 

waier, room, etc.? What arc the consequences in nature of such 

competition? How do plants which are "weaker" survive in nature' 
Q: What happens if there are too many worms? 

Q: Do populations (number of individuals of a given species) adjust to 
the resources available to them? Has your terranum demonstrated 
this? 

Adapted from Prefect Learning Tree 
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WATER, WATER EVERYWHERE 



DESCRIPTION 

Students will make a mural of the water cycle. They will interject 
natural and human caused disruptions in the environment. 

OBJECTIVE 

B-1. To understand that different species of plants and animals depend 
on specific types of habitats for survival. 

PURPOSE 

To outline cyrlcs in nature and show the effects of interruptions, both 
naturai and human-made, in the cycle. 



Time 


Where 


2 hour-long sessions 


Classroom 


Topics 


Materials 


Water, environmental quality, 


Butcher paper, magic markers 


natural disasters 



LEAD-UP/PREPARATION 

The concept of cyclicity may be discussed by brainstorming a list ot 
natural and human-made cycles. Some examples might be the oxygen 
cycle, the cycle of the seasons, the sports cycle (summer baseball, tall 
football, winter hockey, etcj. Ask your students to express their 
personal relationship with natural cycles in some self-expressive 
manner; e.g., poetry, drawing, prose form. 

Hatku on the Cycle of the Seasons 

In spring the forest 

Hears my footsteps 

"Come forth, be with us!" 

Other summers will 

Co ne to bless the road I lake, 

Thib land of ours smiles. 
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The music goes on 

The leaves I knew have fallen. 

They cover my way. 

Sitting* in winter 

My memories keep me warm. 

The remembered fire. 

ACTIVITY 

Step 1 

Divide your cl^ss into small groups. The assignment for each group is 
to generate a list of all the ways humans use water. For example, water 
is used by farm animals to drink, by farmers for irrigation, for 
household use, for industrial use, etc. 

Step 2 

Have your students list water sources, for example, wells, streams, the 
sea, etc. 

Step 3 

Have your students generate a chart of the water cycle whereby they 
can trace the movement of a quantity of water from a source to a use 
and then back to a source. Have each small group share its chart of 
uses and sources, then aliow time for groups to add to their charts. 

Note 

Steps 1-3 may be eliminated by providing the class with prepared 
diagrams of the water cycle. 

Step 4 

Have each small group outline five natural disasters which could 
disrupt the cycle. Have them indicatr on their water cycle diagrams the 
location of each disaster. Repeat, using human-caused disasters. 
Q: What can we do to prevent human-caused disasters outlined by the 
class? 

Q: What can we do to prepare for such disasteis both on societal and 
individual levels? 

Q: After a disaster occurs (choose one a an example), how much time 
would be necessary to restore the cycle? What would be the 
consequences of this time lag? 
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Step 5 

Discuss: Have the groups list five water "rights" and five water 
"wrongs" for sharing with the rest of the class (Examples— Water 
"right": to turn off water faucet when not in use Water "wrong", to 
take an unnecessarily long shower.) 

FOLLOW-UP 

Take a trip to a local reservoir or water station. Find out what is being 
done to prepare for emergencies. Have each student write a short 
story or a movie script entitled The Day the Water Cycle Stopped 
Turning." 

Have your class design a set of bumper stickers on water 
preparedness. 



Adapted from Project Learning Tree and Captain Hydro (EBMUD); popni by Larry 
Rose 
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THE ISSUE IS THE OCEAN 

DESCRIPTION 

Students express opinions on ocean resource issues through debate, 
language arts expression, and/or graphic arts 

OBJECTIVE 

B-2. To understand that each system— water, land, air— contains 
resources that are important for the maintenance of lite 

PURPOSE 

To have students analyze the critical economic issues involving the care- 
and maintenance of our oceans. 



Time Where 

Variable— 2 hour minimum Classroom 

Topics Materials 

Oceans, economics, 1 copy of "Issues/' for each 

environmental legislation student 



LEAD-UP/PREPARATION 

Prepare a copy of the "Issues" paragraphs tor each student and 
distribute them. 

ACTIVITY 

Step 1 

Read the paragraphs below out loud in class. 
Step 2 

Tell the students that they are to pick one oi the "Issues" presented in 
the paragraphs and prepare one or more of the following on the 
subject: 

1. A debate between the forces concerned with the issue 
2 A poem or short story with a point of view about the issue 
3. A drawing, collage, painting, or poster with a point of view on the 
issue chosen 

conunuod 
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Step 3 

Have the students share their work. Hold the debate, listen to the 
writings, display the graphics. 

ISSUES 

There ar, 1 mam issues in oceanography that are being debated even 
more he atedh than the potential extinction of whaler. The issues 
;nciude the following topics: 

1. For nos: of our history, we have thought of the oceans in terms of 
a«^ econor.icand political concept sometimes known as "freedom 
of the seas." Basically, according to this point of view, the oceans 
(and the fish and mineral resources in them) are common property, 
they belong to everyone. Fish are "free": when we buy them in the 
market, we are paying for only the fisherman's labor in catching 
them. 

This sea-as-a-cemmons theory is based on certain assumptions- that 
the oceans are too large to turn into property, that they are infinitely 
pure, and that their resources are unlimited. 

Now, with the exception of some people who defend the notion of 
freedom and resist restriction at any cost, most theorists are at least 
questioning the idea of freedom of the seas— it they are not 
shouting that it is dead wrong The question remains: Who owns 
what? 

2. Current theorv has it that improved fishing technology and 
increased population necessitate some international regulation of 
marine resources. The debate includes problems of enforcement. 
There are laws to prevent indiscriminate ocean dumping, for 
examj: le, but how can they be enforced' The same problem arises 
when we try to allocate mineral resourms, police whalers, or 
protect dolphins. 
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3. How can we meet our oil needs? Should our ports be developed to 
accorrmodate lai^e tankers, or should offshore facilities witli 
pipelines to shore be developed? How can we balance the need for 
th^ oil reserves off the U.S. coasts and the need to prevent 
potential damage to the environment and to fisheries? 

4 Each nation has been given a 200-mile extension of its borders into 
'he sea. What will happen where jurisdictions overlap? What will be 
the fate of states that have no seatoasts ? 

FOLLOW-UP 

Discuss. In what ways are the oceans our last great resource reserve? 
(What is out there that could be beneficial to us?) 

What r *he principle of sovereignty? How are sovereignty and freedom 
of the high seas no longer adequate in controlling exploitation of the 
ocean. ? 

What part o. the oceans should be given to states that have no ocean 
borders, called "geographically disadvantaged sia^o M ow will these 
spates reach their share if they have to pass through water "owned" by 
an enemy? 

Adapted from Marine Studies Idea Book 
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BIOGRAPHY OF A FAVORITE FOOD 



i DESCRIPTION 

1 Students trace a favorite food back to its ultimate source (plant 
photosynthesis) and trace the use of energy in supplying the food to 
us. 

OBJECTIVE 

C-1. To understand how the energy radiated by the sun is utilized on 
earth to maintain ecological processes. 

i PURPOSE 

To show that the origin of all foods can be traced back to plant 
photosynthesis and that sunlight is the primary source of energy used 
, by living things. 



Time 

1 hour plus student 
homework 

Topics 

Food chains, energy 



Where 

Classroom 
Home 

Materials 

Crayons or felt markers, large 
piece of butcher paper for 
each student, commercial- or 
teacher-made food calorie 
charts 



ERLC 



LEAD-UP/PREPARATION 

Teacher leads a class discussion on food energy. 
Q: What is a calorie? (Unit of energy) 

Q: Each food contains a certain number of calories. Suppose you ate 
only iow-calone foods. What would be the result? (A decrease in 
the energy available to your system would occur over time ; 

Q: Does your body get energy to maintain your activity level and 
biological functions from any source other than food calories? (No) 

Q: Where do foods get their energy content? (Chemical energy put 
into a usable form by photosynthesis.) 

G.'i 



ACTIVITY 

Step 1 

Teacher distributes calorie charts. 

Q: Which foods are the highest in energy? Are these the foods we 

generally think of as being fattening? 
Q: How do calories get into foods? 

Step 2 

Each student will select a favorite food and trace it back through all of 
its stages. 

Step 3 

Have the students represent their food choices and the steps for 

processing the food by drawing a large mural. 

Q: What do foods such as ice cream and steak have in common? 

Q: Which foods require the fewest steps from source to plate? Which 
foods require the most steps? Which foods require the greatest 
expenditure of energy to process? Which foods require the least 
expenditure of energy? 

Q: What is the primary source of energy for food production? 

Q: What is the primary source of food energy (of calories)? 

FOLLOW-UP 

1. Have the students prepare a menu composed of only low caloric 
foods. You may hh.u the number of calories allowed to 500 per 
meal. 

2. Have the students prepare a meal composed of only foods which 
require a minimum amount of processing and a minimum amount 
of energy to produce. 

3. Have the students select a food they may be unfamiliar with— for 
example, poke salad or sushi— and compile as much information on 
it as possible. What is the ultimate source ot this food? 

Adapted from Project Learning Tree 
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DESCRIPTION 

The teacher leads the class in an extended role-play, modeling the 
process of fossil fuel generation. 

OBJECTIVE 

C-2. To understand that energy can be stored by plants and converted 
through natural processes into large-scale energy sources, such as 
petroleum, natural gas, and coal. 

PURPOSE 

To trace the production of fossil fuels from their ultimate source to 
their discovery and to examine their exploitation by energy industries. 



Time Where 

1 hour Classroom or grassy, outdoor 



area 



Topics Materials 

Fossil fuels, geology, energy Role-play props (optional) 



resources 



LEAD-UP/PREPARATION 

The purpose of the role-play is to trace the generation of petroleum 
from its source to use by humans (Please, there should be no 
dinosaurs in this role-play, because fossil fuels are not made from dead 
and decayed giant lizards.) Have a small group of students act as 
playwright researchers for the role-play or use the role-play narration 
outlined below. 



9 
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i HUNT 

ACTIVITY 



Step 1 

The teacher leads the class thiough the following role-play. Props, 
scenery, and costumes may be used The use of mood music (student 
on a guitar, recorded music such as Beethoven's Symphony No. 6 — 
Pastorale, or Stravinsky's Rite of Spring) is encouraged. 

Role-play narration — the characters are the underlined characteristics. 
"One hundred million years ago in the mid-Cretaceous period, the sun 
shone down on widespread warm tropical seas, and on lagoons and 
estuaries, fern fo ests, and swamp lands." (Students are assigned each 
of the underlined words as roles to play.) "Microorganisms, each 
bearing a small drop of oily material, swam in great abundance in the 
sea." (Students act out instructions.) "The organisms die and fall to the 
bottom of the warm seas and lagoons and estuaries along with muck 
derived from the land and microscopic skeletons of other sea creatures 
now long extinct. They are trapped in the mud and eventually buried 
thousands of feet (meters) below the sea bottom. The small drop of 
oily material is squeezed by pressure and heated by friction and heat 
from the earth. Some oil gets too hot and disappears. Some finds its 
way to the surface and disappears. But that which is trapped is slowly 
changed to crude oil and to natural gas Along comes the geologist. 
After years of study, s/he has come to the conclusion that there is a 
pretty good chance that oil can be found in this region. S/he puts 
down a well and finds oil. S/he sets up a pump and extracts the oil. 
Only time will tell if s/he wifi make a profit on his/her activities " 
Teacher and/or students may then create a role-play on coal 
generation. 
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Step 2 

Class discussion. 

Q: The energy from petroleum is used to run many ot our machines. 
, What is the ultimate source of petroleum energy? (sunlight). Fossil 

fuels are ofien referred to as energy "banks" or storehouses ot 

sun's energy. What is meant by this? 
Q: What efforts are being made to use sunlight as a direct source ot 

energy to run our machines? Are windmills run by sunlight? (Yes, 

because wind is a result of differential heating ot the atmosphere 

by the sun.) 

FOLLOW-UP 

Discussion. In the role-plav, the sun s energy is found in different 
forms. Organisms convert it from light and heat to chemical energy 
stored in fats, oil_>, and carbohydrates. These are, in turn, changed to 
hydrocarbons (oil and gas) and organic carbon (coal). Human-made 
machines burn these to release heat to run their machines This is a 
very complicated process from beginning to end. It results in rmKh 
waste of energv and in many kinds ot pollution. 
Q What can be done to simplify the use of the sun's energv? Solar f 

wind, and biomass energy^ 
Q: Are these solutions less polluting? Are thev as economical and 

practical as today's processes? 
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THE STUFF OF STARS 

DESCRIPTION 

Students examine the role the *un has pla\ed in culture through the 
ages by describing and writing poetry, bv making ethnographic studies 
of ancient and modern cultures, and bv examining the importance ol 
the sun in our culture 

OBJECTIVE 

C-3. To understand that energv can neither be created nor destroyed 
It is in a constant state of tlux 

PURPOSE 

lo shov\ that the sun has plaved a major role in the development ot 
human culture. It is a source ot energv and light and inspiration tor 
humankind. 



r 



Time Where 
2-3 hours plus homework Classroom 

Topics Materials 

Solar energv, aesthetics, Recordings o! John Denver s 

cultural history song, "Sunshine on Mv 

Shoulder" 'optional), librarv 
books, butcher paper, telt 
markers, cravons, or paints 



LEAD-UP/PREPARATION 

Play a recording ot John Denver's "Sunshine 1 on Mv Shoulder " tor the 
class. Ask your students to express in some vvav, a drawing, poetry, 
dance, prose form, the feelings which are evoked in them bv listening 
to the song Share the poem ' To Light Thou Shall Return.'' by Doris A 
Simonis, with your c ! ass. 
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To Li^ht Thou Shall Return 

Open the window 

let the out-light in 
Open the atom: 

Let the m-light out 
From every direction 

Energy spawns delight 
Lite is the interruption ot light 

(copyright 1979 by Doris A Simoms) 
Q The Biblical quotation savs wo shall return to dust What does the 
title ot the poem mean' Is dust reallv light' Einstein said that matter 
and light are two torms ot the same thing Is this what the title 
means? 

Q What does the poet mean bv out-light' Bv m-light' 
Q Do vol e the pun in the sixth line' (delight the light) 
Q What loe* the last line mean' As time goes by, the universe is 
"running down " There is ie^s and less energy available to use in 
cosmic processes, and the universe becomes more and more 
disorganized or random The degree of the randomness ol the 
universe is called 'entropv" It is often said that lite, which is r. 
highly ordered state ot matter and energy, is a "ripple on the 
stream ot entropv" Is this what the poet has so elegantly 
described- 



ACTIVITY 



Step 1 

Have each student select one ot the topics below tor individual 
research. Suggested topics. 

• The People of Stonehenge 

• The Egyptian Sun Cod, Amon 
Ra.and the Pharaoh Ikhnaton 

• The Greco-Roman Cod Apollo 
© The Myth of Phaeton 

• Sun Boy Creation Myth ot the 
Kiowa 



• Aztec Sun Worship 

• Aztec Roval Hunt ot the Sun 

• Inca Sun Worship 

• Anasazi Sun Calendar 

• The Sundance Rituals ot the 
Plains Indians 

• Others 



Step 2 

Have the reports shared with the rest ot the class 
Step 3 

Create a sun mural as a class project which brings together all ot the 
ancient and primitive cultural aspects oi the sun, as reported above 

FOLLOW-UP 

Have your students search the popular media {television radio, 
newspapers, etc) for sun ads (Sunkist, Sunmaid, etc ) 
Q: What does the *>un as used by advertisers, signify' 
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WHY DO TREES GROW THERE? 



DESCRIPTION 

Through experiments and observation games, students make scientific 
and value judgments on the probability and desirability of trees in the 
environment. 

OBJECTIVE 

D-1. To understand the factors which determine the variety and 
abundance of life that can be supported within a geographic area 

PURPOSE 

To show that space, climate, nutrients, water, and human factors limit 
the variety and abundance of lite which can be supported in a given 
geographic area 



Time 

1-2 hours 



Topics 

Forests, climate, urban 
ecology, scientific methods 



Where 

Classroom, yard, walking tour 
ot neighborhood 

Materials 

Piece of sheet metal folded, as 
in illustration, or aluminum 
toil wrapped around a large 
book; hot plate, tea kettle, 
tan, thermometers 



LEAD-UP/PREPARATION 

Construe t a metal tent b\ folding a pie(? of sheet metai down the 
middle, or wrap a piece of aluminum i ,\\ around a large book Chill 
the tent tor three hours Boil water in a tea kettle 



ACTIVITY 

Step 1 

Arrange a fan so that it blows steam from the kettle onto the sheet 
metal "mountain." 

Ask students to observe the condensation which occurs on the 
"upwind" side of the mountain. 



Which side is the most favorable for plant growths 

Which side is the least favorable for plant growth? 

Do you live in a region affected by mountain-caused ram and 

snow? 




Sleam 




Fan 



Hot Plate 



Foil Coated 
Book or 
Bent Sheet Metal 



Step 2 

Fasten thermometers to each side of the "mountain " Take the 
mountain outside and check the thermometer readings as you turn the 
mountain in different directions with respect to the direction ot the 
sun, and the direction of the wind 

Q: How does orientation with respect to the sun and wind affect plant 
growth' 



continued 
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NATURAL ENVIRONMENT 



Step J 

Take a walk around vour neighborhood For eac h tree that vou see, 
ask 

Q: Is this tree planted b\ humans, or is it naturalv occurring in this 
spot' 

Q How well is this tree doing' Is it growing and healthv' Could an\ 
improvements be made to enhance the tree's health' 

Q Are there any signs of human intervention (cut limbs, litter, tree 
doctoring, eU ) ? Is this human interference good or bad' 

Q. Where does this tree get its water? Nutrients? 

FOLLOW-UP 

Have vour students identity the trees in the neighborhood 

Have vour students design their ideal home What use did thev make 
ot trees anci shrubs' (Aesthetic, energv saving, structural, noue, 
recreational, etc ) 

Contact vour local Department ot Public Works, Parks and Recreation 
Department, and or citizens group (Los Angeles Free People, San 
Francisco Friends ot the Urban Forest, Oakland Tree Task Force, etc ) 
concerned with planting and maintaining street trees, local ordinances 
affecting street trees, and resources available to the citizen who wishes 
to plant trees in his her neighborhood Perhaps they can arrange for 
your class to tour their facilities or will provide films or speakers 

Adapted from Projet t Learning Tree 
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ENDANGERED SPtCIES 



DESCRIPTION 

Students research local endangered species, analyze reasons tor the 
species' distress, examine trends in population numbers, anci prepare 
action statements 

OBJECTIVE 

D-2. To understand how the biological community ot plants, animals, 
and microorganisms adapts to the environment through changes in 
genetic composition and population size. 

PURPOSE 

Students will be able to identifv the tactors which contribute to 
endangering a species anci devise a plan tor action which mav help the 
species survive. 



Time Where 

1 hour in class, homework Classroom 

Topics Materials 

Wildlife, ecological balance, Lists of endangered species 

preservation 



LEAD-UP/PREPARATION 

Obtain a list of locally rare or endangered animal species from the U S. 
Fish and Wildlife Service or the State Wildlife Service A list of 
endangered plant species may be obtained from the U S Department 
of Agriculture. 



ACTIVITY 



Step 1 

• Ask each student to select an animal trom the list of endangered 

i species and gather information about its problems. Student reports 
1 might include the following information about each species* 
'• Past and present range and population estimates 
!• Length ot time it has been on the endangered list 

• Reasons it is endangered 

Actions currently being taken to help ensure its survival 

• A list of agencies, action groups, or others who are working towards 
its survival 

• A list of agencies, action groups, or others who are working towards 
its demise, either purposefully or inadvertently 

• Why it is important that this species survive 

: Step 2 

Create a chart listing each species, the length ot time it has been 
endangered, etc Acid any other categories of information and analyses 
you and your students may find interesting Look for trends on your 
chart 

Q* What do these charts indicate about the trend in decreasing 
habitat' 

Q- What other trends do you notice? 

j 

FOLLOW-UP 

! 1 Find practical actions that private citizens might take to assist in the 

preservation ot a species 
2. Prepare awareness materials on endangered species to share with 
your school and community 

I Prepare a list of endangered marine mammals. What groups are 
concerned with marine mammals? What are the special problems of 
marine* mammals in the fight for survival' 

Adapted from Project Learning Tree 
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NATURAL ENVIRONMENT 



THUMBS UP, THUMBS DOWN 

DESCRIPTION 

Students rate environmentally sensitive and controversial practices, 
(e.g., using aluminum pop cans, strip mining, deer hunting, etc.) on a 
values continuum. Students discuss the "good" and "bad" 
consequences of these issues and make vaiue judgments based on a 
fuller discussion ot each. Routes to personal action on these issues are 
discussed 

OBJECTIVE 

D-3. To understand how humans manipulate the environment and 
cause changes in the balance of conditions. 

PURPOSE 

To list and obtain value decisions from students on controversial 
"issue-nouns" so that students ma> ;dentif\ the environmental impact 
of common Western practices 



Time Where 

Approximately 2 hours Cassroom 

Topics Materials 

Environmental values, Continuum chart for each 

environmental ethics, energy student 



LEAD-L PREPARATION 

Make a copy of the Values Continuum Chart on the next page for each 
student, 

continued 



7C, 



NATURAL ENVIRONMENT 



VALUES 
What do you think' 
Rate each ot the issues by making a check mark under the heading that 
best describes your opinion 

\< '\ Inf.l \ 

I >» stnhli V- i ♦ prah i I nj» s r it >l« I r h 1 1 pt.ihli 

M rt li/rrs 

I stnn pljshi 
< < triMtm rs 

sf>r,{\^ for 

(.Kir-is 

r >rillini> offshore 

Oil V\(*lk ifl 
( jhtf irritj 

Drilling .iifshon 
oil v\o)K tn \» v\ 
|( r^-v 

Hunting cirrr 

Dumping w^str* 
if) the o< i an 

Driving j i ,ir 

I Mfl^ [X sfl' I(V^ 

( Utt'MH clou n 
f('(lv\oo(js 

Building i "rv\ 
houM 'il th< 

■n nui ,r ;>i in* 
\ |f.ru» i ' 
Kt.i'fhr'v * 

. -nlo « ■ 

■ ft f'.jm c 

IK J ,.r T , t 
*' Ml ' |l"> s 

o 



ACTIVITY 



Step 7 

Haye each student fill out the Values Continuum chart. 

Step 2 ' 
Divide your class into small groups ot three to tour students. Have one 
member of each group justify his her answers *o the rest of the group. 
Then allow the rest ot the group to voice agreement or disagreement 
and give the reasons why. Each group must come to a consensus on 
each scsue. You may need to give 15 minutes or more on each issue. ! 
(The teacher may, however, choose to place a time limit on the 
consideration of each issue.) 

Step 3 

Have one group present its consensus tor discussion bv the entire 
class. See if it is possible to come to a consensus of the whole class. 
Define consensus. Is a consensus merely a simple majority or plurality? I 
Ask the class how it should deal with strong minority opinions; with 1 
weak minority opinions. Ask, "Is there some research we can do to 
clarify a given issue so that a consensus may be reached on every 
issue?" 

Q: What difficulties exist when a society has to make decisions on 

these sorts of issues? 
Q* Why are so many of these issues undecided in our society? 
Q. In what sort of society would these issues be resolved immediately? I 

FOLLOW-UP 

Pick one issue ot immediate concern to your cla^s What sorts ot 
actions can the class take to help move these issues 'to a desired 
resolution? Do it, 



NATURAL ENVIRONMENT 



BABY, IT'S COLD OUTSIDE 



( DESCRIPTION 

j Students assess the possible causes of global glaciation One theory, 
j the Donn-Ewing theory, is discussed and students write a glacial 

disaster scenario. The effects ot CO, and particulate air pollution on 

global temperatures are discussed 

OBJECTIVE 

J D-4. To understand the natural torces that continually shape the 
environment. 

f 

PURPOSE 

To show that natural torces shape the earth and continue to change the 
natural environment 



r 



Time 

1 hour class time, plus student 
iime outside 

Topics 

Geology, natural disasters, 
climate, air pollution 



Where 

Classroom 



Materials 

Physical geology textbooks 
and nontechnical earth 
science books, with 
information on glaciers 



LEAD-UP/PREPARATION 

Consult anv or several college-level physical geology textbooks or 
other sounes tor descriptions oi continental glacidtion, the times ot 
glaciation in the past, and the ettects of glaciation on landtorms 
Discuss the glauaiions ot the Pleistocene with special reference to 
California Have students learn some of the extensive vocabulary 
associated with the field of glacio'ogy Many geologists tac etiouslv refer 
to the Pleistocene epo< h as the "Pleisto-scenic," because much ot the 
beautiful mountain and lake scenery ol the world was sculpted bv the 
glaciers ot the Pleistocene epoch C reate a 'California Ploisto-scenit 
bulletin board using pictures from magazines or studenUnade 
drawings. 
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ACTIVITY 

Step 1 

Have your students write the outline of a script tor a disaster movie 
entitled "Baby, It's Cold Outside" about what would happen to an 
average family hvmg in California it the glaciers were to ^e-torm and 
move south aga.n as they have four times ovei the last million years. 
Make sure they include in their script 
The change in the weather 
The change in the climate 
The change in food growing regions 

A cause for the new glaciation ("caused by atomic testing in the 
Indian Ocean") 

• A politician 

• An environmentalist 
A school teacher 

A song (destined tor an Academy Award) 
Attempts by the Army Corps ot Engineers to stop the ice 
People fleeing 

Step 2 

Share selected scripts with the entire class 

Step 3 
Discuss: 

Q* What causes did vou propose lor the glaciation*' 

Q: Winch causes are most likely' 

Q Which causes have a human origin' 

Q When wheat will no longer grow in C anada or in the United states, 
how will this change our relationship with latin \merica' Are there 
other resources whkh Latin America has which have changed our 
relations with our southern neighbors ; (Mexican oil j 

Q What would be t he* ette< t oi glaciation on land at sea level on 
marine organisms' 

( outmual 
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NATURAL ENVIRONMENT 



FOLLOW-UP 

Discuss the "greenhouse effect/' What natural factors might turn our 
atmosphere into a greenhouse wall (volcanic eruptions, meteoric 
impacts)? What human-made factors might turn our atmosphere into a 
greenhouse wall (particulate and CO> air pollution trom cars, etc i> 
Most theories which trv to explain the recurrence of giaciation do so 
by proposing a mechanism which would cool the earth down 
sufficiently so that glaciers would form and not be melted awav The 
Donn-Ewmg theory proposes that the earth's tmosphere needs to 
warm up so that precipitation would increase in northern latitudes, the 
resulting snow layer would be too thick to melt entirely during the 
summer, but would grow through successive Winters If this is feasible, 
ran cars cause glaticts' 
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Built Environment Activities 




BUILT ENVIRONMENT 



Issues 

Built Invironmer is or human communities have evolved out o* the 
natural environment o* er the p^s? tv\o to three million vears As 
innatelv social animals, we humans nave c onsistentlv engaged in group 
efforts to siitistv our ()asi( needs Our communities stand as d\ndrni< 
evidenc e ot our efforts thus tar Human communities share man\ 
characteristics with other living sv stems, such as the need to nutrients 
■ energ\ tooci, materials lor shelter, and waste rjisposal Our technique, 
tor saristvmy oc < / and desires, however, have had much wider i^^ac t 
than those ot an, other ortMriKm V\e have reached ou, ow ; greater 
areas ro gather the resoimes to support our litesrvles and we nave 
deposited our wastes on the land and in the air a, id water 

As Built f mironments c ontinue to evolve, the qualit\ ot lite tor then 
inhabitants has improved in some respects and declined m others V\e 
< an c ire astounding tec hnologic al ad* anc es in areas sue h as health c are, 
communications, transportation, and the production ot goods Vet, 
these advances have brought concomitant dilemmas for example, 
advances in lie Irh c tre have resulted in the obliteration ot manv 
diseases and the prolongation ot human lives However, this has caused 
inc reused population growth whic h. in turn, has resulted in increased 
competition tor natural resources Advances in communications 
tec hnologv has made it possible to retrieve information from Jn\ part 
ot the globe within sec oncls \et. it also c ontributes to a loss ot control 
as methods lor processing reformation become more centralized and 
our individual databanks become overloaded Industrialized 
countries, have advanced exploration and transportation tec hnologies to 
the point where we have .ice ess to natural resourc es throughout th<> 



world Vet. the distribution ot these resources <s grossl\ unequal with 33 
percent ot the world s population consuming 80 percent ot the 
available resources hnallv, advances in the production of goods have 
resulted in wider choices, lower prices, and an improved quality, of 
goods toi the consumer L ntortu natelv . the qualitv ot the work place 
has suffered as workers often find their highlv automated jobs dull and 
meaningless 

these are mereh a tew ot the technological advances and concomitant 
problems that have accompanied the evolution ot the Built 
f nvnonrient As we strive* to build healthier communities, we must 
consider the central area ot human environments the cities thev serve 4 
as the hub of social, political, and economic activity As cities grow in 
size and complexitv. thev generally become less desiuLle places to live 
( urrentK, we see evidence of an increased dissatisfaction with citv lite 
as more and more people move to t 1 e urban fringe F or tunatelv . we 
can also see evidence ot efforts to revitalize the citv bv improving 
housing and p^.Jic transportation and reestablishing a sense ot 
commumtv As we strive to improve the Built Environment, perhaps we 
should begin by miprovmg 'he qualitv, ot lite within our cities 

three concepts have been defined lor enhancing student under- 
standing of the Built Environment The first considers the dependent) 
ot the Built fnvironment on the Natural fnvironment the second 
considers the evolution of the Built Environment and the influence of 
societal values on that process The ihrrd stresses a perspective that 
views the Built and Natural Environments as intertwined through an 
intimate cause/effect relationship 
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BUILT ENVIRONMENT 



MAJOR CONCEPTS 



OBJECTIVES 



*\ fJuiit t'fi iri >r <fT.r nf s dep< n • ! on r e^ourc fs t r < > r n 

the li'.li ♦•Mv 'f ( »|]HM"!! for slif.lVtil 



( B'Jlit i".l r , i 
W j \ > ,jf 'i J r jn 
HM>w th 



'« f m ' - '1 ' >' j i 't « r ! . [ ' ( M If i n n 

If 'J If ' ! J ! I i » 'i j '|n v |ll j< N 

-< r n.i .nhah-'af.^ 



'.. n -nun f't , t jih r ft >n in amil.e 

if 1 v ha u needs for survival and 



1 lo understand that built environments rec^u ire continuous supplies ot energ\ and 
resources from the natural environment 

J lu understand how humans manipulate and cultivate the natural environment to ensure 
(consistent and i ontinuous supplies ol resources toi l>uilt environments ) 

i To understand how tec hnolo^v expands the ideographic area trorn which built 
environments draw on resources from the natural environment 



1 lo understand how gc o^raphu loc ation availab'e spa< e, people's neeus tor scrvic es, 
hcjman contacts, and aesthetic stimulation interact in determining the design of a built 
env ironment 

2 lo understand how technological development and industrial expansion have 
contribu'ed to the dev elopment ot the modern da\ me^alopo'is in all parts oi the world 

i fo understand flow individual and societal values and ethics influence the design ot 
different tvpes ot built environments 

1 lo understand that continuing supplies oi energv are essential tor the main'enanc e of lite 
in both natural and built environments 

2 lo understand liow both built and natural environments are dependent on the 
continuous renewal of resources 

I To understand that built and natural environments are continuoush interactive, and 
c barges in one area of the en. ironment can c ause < hanges in n,an\ other areas 
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BUILT ENVIRONMENT OBJECTIVES & ACTIVITIES 







K-3 


4-6 


7-9 


10-12 


< 

H 


1 To understand that l>uilt environments require con- 
tinuous supplies o! ent».g\, and resouu es from the 
n<jtur«il environment 


Students examine natural 
strut tures and build 
some ot their own 


Students anak /e a 
( olIe( tion ot Hems tu 
dis(over what resources 
v\ ere used to manu 
tac ture 'hem 


students design and keep 
an ener^v lo^ for one 
dav 


In a game, students 
identify the materials and 
energy consuming 
processes which went 
into the building of the 
school plant. 


ONCEP 


J J*> understand how humans manipulate and cultivate 
the natural environment to ensure ((insistent and 
(ontmuous supplies of resources tor built 
environments 


Students express apprec e 
utiun tor natural 
resourc es ( ontnbuting to 
their lives 


Students look bevond 
the supermai ket shelv es 
at the reldtionshin 
between the lari(] and 
food 


students inter v lew older 
persons to iear n ot the 
sourc es ot resourc es in 
the past 


Students design a park 
for their community. 


U 


J Fo understand hov\ technologv expands the t,eo- 
HUphu area horn whit h built env ironments iJr jv* 
on resources from the natural environment 


Small groups ( reate <i 
mural or mobile showing 
the origin ot the 
i omponent parts ot 
c ommon items 


Students find out 
everything the> i an atuiut 
( halk its origin uses 
mane*«u ture tiistors 
( tvnmlo^v 


students read two river 
poems arid Ante some ot 
then own The river is 
fragile a metaphor for 
our own flow 


Students exchange 
"environmental mater- 
ials" with another class in 
a different region 


CO 


' In understand bow geographic l(>( ahon, available 
spate «ind people s needs tor services human 
< ontac fs and aesdietu stimulation interact in 
(ietei mining the design oi a built environment 


Students expei ienc t 
different 'population 
* 'ensilies in the 
t 1 'oom <i rui d«n uss the 
et tt •( ts of eav h situation 


Students design a small 
town in whi( h the\ 
would like to live an(i 
then must resolw tlu 
prohlem o\ inc teasing 
population 


students shop tor 

w ants m stores ot their 
ow n design 


Through word manipula- 
tion and other arts 

mnfji,i students sh.iro 

perceptions of societies' 
successes and/or failures 
in meeting personal 
needs. 


CONCEP 


J f<> unde^iar.d how fe< hnnlo^uai dewlopmei if and 
mdu, trial expansion fuue i ontr ihuted to the 
dew iopnu nt th» modern dav megalopolises in 
ail p.tf f ^ of \lu vvnral 


students draw a pic ture 
« 'i a t JvM 'iin^ used in i 
primitive soc ietv and a 
dwelling from tin* 
neighborhood Ihev list 
the ditterenc es m the 
dwellings 


Students in.* ntofv dil of 
the materials atid t n< \\[\ 
sources needed to pl.iv 
baseball 


Students draw lines 
between environmental 
( one epts to show 
interconnections 


Class takes a field trip to 
a local secondhand store 
and compares goods of 
different vintages. 




' 1 ' 1 'jndi'f f mil h,,w individual and ief ai valu«". and 
»'tbn , '.nilijefwe trie desjtm ot ditt< r< nt fvf>es oi 
hurt t fiVTonfiit nt * 


student-, disc us and tr v 
out wavs ot phvsn aiU 
arranging the i Liss'oorn 


Students ;nwniorv arid 
ev aiuate I h< ■ eneri^v -usmn 
aids and appliaru es in 
their homes 


f atirm pretzels as fuel 
students investigate 
transportation alterna- 
tives through a game* 


Students run an extended 
role-play based on a 
Federal Court hearing on 
land use 


U 

u 


1 1" i' mi' ff ,if ■ ufit ng uppiif, i »f energy are 

♦ ** ' 1 * • i foi *i i " air »f lai < e • »f ofe in I n all natural 
ir d h j' f t n v « f ' >* »» < m 


students d< » f »h\ m< al 
even ises observe and 
huiid simple ma( huns 
and dis< uss energv need-, 
tor v ar k us t t jsks jnd 
oi ( u patrons 


students perform an 
I'xpenment with y e»ist to 
sho.\ that hiolo^K al 
turu tions recjuire ener^ 
and that the swem loses 
heat 


Students assess all ot the 
energy that goes into a 
Harden Several tvpes of 
Hardens are detailed 


Students analyze an oil 
company's "energy time 
line' which makes 
predictions for tne 
future 


CONCEPi 


1" nod*" | .»nd »,i/a b<iTf f .,i[r ,,e,j natural 

>'f i.'r >f 1 * r.f it |x noon l -«r. ffie < nnhnunus 

'( fie, 1 , i, ni 'c 1-,,'ie 


Student- < x^irnir 1 * 
' h.iriije^ in Wdter ,nr jntj 
fhc ^u^^ s mnvenit'nt on 
flu s( hool grounds 


■dents draw pi( tures <a 
their dwelling 1 
< mtronmi ntal tac tors 
,spa( e « limafe et< ■ 
w e re ( handed 


Student-, asse-s th< artist s 
. jlue* ffuouuh anar.s.s ot 
landsc a;x planting 


St u dents out hne the 
environmental implica- 
tions of the freedom to 
live wherever they desire. 


4 1 1 • ur * J' r >t.i •< ! •he' bun! .r ,» j [.,,t , Jt ,,| en v iror smen: -. ,jf » 
- of ifmui »ua » tin 'at tw* jnu i hand's ui one ,ire<i < a 
*b* * r I'or.n • ' ' < ,in « ,iu « < Viruses in man; nfne: 
an ,h 


Mi (U ra list an ■ » f the 
if in^s ,i pLa ,f no (is for 
i.r ^ tv <ii and then extend 
fh« se t.K tors to rfieii ov\n 
t a .es 


Students e\ariiir»e th* 
ditiereru es v\ tin fi exisi 
on different sides of a 
building with m sp<.< f ir , 
the plant lite and other 
environmental tac to's j 


Mudt nt exan'ioi ftuman 
u^es oi sf h t\\ ir i v ar tous 
o gua> 


Students generate a list 
of do* table environ- 
mental happenings and 
then list the conse- 
quences of those 
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BUILT ENVIRONMENT 



UNBUILD YOUR SCHOOL 



DESCRIPTION 

In a game format, students identify the materials and energy- 
consuming processes which went into the building ot the school plant. 

OBJECTIVE 

A-1. To understand that built environments require continuous supplies 
of energy and resources from the natural environment 

PURPOSE 

To show that built environments require energv and materials from the 
natural environment 



T Time 
I hour 

Topics 

Energy resources, technology, 
human ecology 



Where 

Classroom 

Materials 
None 



ACTIVITY 

Step 1 

Divide your class into five or six teams Give the teams five minutes to 
list as many materials as possible which went into the construction of 
the school building and grounds. 

Step 2 

Then give the (earns five minutes to list as many energy users as 
possible which went into the construction of the school and its 
grounds (Energy users are machines and humanpower.j The team with 
the most items listed in Steps #1 and #2 .vms the competition. 

Step 3 

The winning team leads the class in an imaginary game (please!) ot 
tearing the school apart in reverse order to its construction "First we'll 
rip up the bushes; then we'll tear up the playground; then we'll 
remove the windows; then unhinge the doors, hen, hen, etc." This 
exercise wi'l illustrate, in reverse order, the steps taken to build the 
school. 



LEAD-UP/PREPARATION 

Arrange tor the custodian or maintenance e'^meer ot your school to 
visit your classroom lor a question answer period. Perhaps s he can 
lead a tour ot those areas of the school that are olten nM-hmits to 
students (boiler room, root, maintenance shed, etc.). 



FOLLOW-UP 

1. Choose a limited number ol materials used to construct the school 
and trace these materials back to their sources What are the natural 
sources of these materials? 

2. Ask for research papers on the tollowing topics 

• The History of Portland Cement 

• Landscaping for Aesthetics, Low Cost, Low Mamterv e, and 
Energy Conservation 

• The History of Local Construction Codes 

• hreproofing the School 

3. Have your students draw pictures ot the school at various stages of 
its construction. 
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BUILT ENVIRONMENT 



GO PARK IT 



DESCRIPTION 

'Students design a park for their community. They examine the trade- 
offs necessary to the building of a park to serve the needs ot most of 
the people. They also examine the resources available to their 
community for the building of a park. 

OBJECTIVE 

A-2 To understand how humans manipulate and cultivate the natural 
^.•ivt.onment to ensure consistent and continuous supplies of 
Resources for built environments. 

PURPOSE 

To demonstrate that people manipulate their environment tor the 
maintenance ot their litestvles 



Time 

2 hours 



Topics 

Land use planning, urban 
environment, recreation 



Where 

Local neighborhood park 

(optional) 

Classroom 

Materials 

Appropriate art supplies for 
small groups 



LEAD-UP/PREPARATION 

Make a survey of a neighborhood park. What facilities are available? 
What could be done that isn't being done? What in this park is 
especially good? What improvements need to be made in the short 
and long term? Invite a representative from your local park agency to 
visit your class. 

ACTIVITY 

Step 1 

The students will design a park Divide the Joss into small groups. 
Assign each group the following task- your proup has been hired by 
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the county (city) to design a park for surplus land located at 

(a hypothetical location in your community). The park will cover 320 
acres (about one half of a square mile or 128 hectares). You have a 
large but not an unlimited budget. (Teacher should feel tree to vary 
any of the above parameters to su.t the particular local situation ) 

Step 2 

When the designs are finished, ask the grou^ to share their designs. 
Step 3 

Ask the following questions: 

Q: What percentage of our local populat n will use this park at least 

once every two weeks? 
Q: What provisions have boen made for: seniors, the handicapped, 

small children, young adults, families, pets, runners, bikers, 

automobiles, environmental demonstration projects, being alone, 

and sports? 

Q" Does the design of your pa^k promote its use by largo numbers of 
people, or is it in some way restricted to use by small groups' 

Q: What have you done to provide for the security of the users of the 
park? Is the park an attractive place to be at night' 

Q: How will your park affect the citizens who live within walking 
distance of it? 

Step 4 

Have the groups redesign their parks, with consideration given to the 
above questions. 

FOLLOW-UP 

1 Have the students list the resources, natural and human-derived, 
which went into the building of their park. 

2 Have the students compute a budget tor the construction and 
maintenance of their park. 

3. Have the students submit a plan for the improvement of a eal 
neighborhood park (idea:, ways and means, budget) to the 
appropriate authority. Follow up the submission of their plans with 
requests for comments from the agency involved 

4. Discuss: "Park disuse and misuse is a function of the lack of 
community involvement. It is a case of you get what you deserve." 
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ENVIRONMENTAL EXCHANGE BOX 



DESCRIPTION 

Students exchange "environmental materials" with another class in a 
different region of the state and or country These materials represent 
local environmental concerns, natural resources, and products from 
each region 

OBJECTIVE 

A-* To understand how technology expands the geographic area from 
which built environments can draw on resources from the natural 
environmen t 

PURPOSE 

To develop an awareness ot environmental concerns in other parts ot 
the state and countr\. and to show that each region generates a 
distinct set ot natural resources and products on wlv h our complex 
built environmen! depends 



Time 

Ongoing pmiec t 



Topics 

Human ec olog\ e< onomw s 
(juaiit\ ot lite 



Where 

( lassroom and student time in 
the c ommumtv 

Materials 
Varied reflet ting 
env.onmental ( one erns 
produc ts, and resouu es ot 
\our region (see below), J 
cardboard boxes tor mailing 



LEAD-UP PREPARATION 

Tea( her contacts a teacher »n another region rt ( alitornia or in another 
state i ]r\ to find an area which is environmentally different from \our 
local area ) Teachers in other regions may be located b\ writing to the 
state board ot education Another source ot teachers who ma\ be 



interested would be through an environmental education agency Once 
contact has been made, ask your students to do background reading 
on the other region to get a teel tor its topography, cultural lite, 
weather and cl mate, historv. etc It possible, bring in a film or pictures 
of the region 

ACTIVITY 

Step 1 

Have the class select a steering committee of three students They will 
have final say on what goes in the environmental exchange box which 
the teacher has prepared tor shipment to the correspondent school 

Step 2 

Brainstorm a list of items which demonstrate local environmental 
concerns, local natural resources, and local products Such a list might 
include a collection ot newspaper clippings on local environmental 
issues, samples of local agricultural products, pictures ot ads tor local 
manufacturers, etc Have the students gather and prepare the items tor 
mailing Be sure that organic materials aie caretullv wrapped 

Step J 

Assign students to research and write reports on suggested materials 
These reports can be mailed with the items 

Step 4 

On a date mutually agreed upon b\ the two leather, the 
environmental exchange boxes should be packed, sealed, and mailed 
Be sure to enclose a picture ot the class, witn names attached 

FOLLOW-UP 

Once the boxes have been exchanged, ask your students to describe 
the differences and similarities between the two regions Trv «tn 
International Environmental Exchange Box with a sc hool in a different 
country 

Adapted from Project Learning Tree 
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BUILT ENVIRONMENT 

MEANINGFUL OPPOSITES 



i 

i 

DESCRIPTION 

Through word manipulation and other arts media, students share 
| perceptions of society's successes and failures in meeting personal 
1 needs. 

OBJECTIVE 

B-1. To understand how geographic location, available space, and 
, people's needs for services, human contacts, and aesthetic stimulation 
interact in determining the design of a built environment. 

| 

PURPOSE 

To demonstrate that a built environment must meet personal needs to 
be considered successful as a provider of a quality life; that the 
assessment of a built environment's success is a personal thing. 

Time Where 
i 1 hour Class room 

Topics Materials 
Environmental values, human None 

j ecology, aesthetics 

i 

i » , 

I 

' LEAD-UP/PREPARATION 

Teacher may share an anecdote about how the built environment does 
, not meet a personal need; perhaps how the freeway rush doesn't 
J allow one to get home quickly and results in a loss uf valuable time 
! with family; or how the telephone can infringe on privacy. Ask your 
students to share similar stories with the class. Then teacher shares a 
story about how our modern built environment makes life richer; for 
example, how one can go to the ballet without going to New York; or 
( how air transportation makes it possible to visit the Midwesi on short 
notice. Ask the students to share similar anecdotes with the class. 
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ACTIVITY 

Step 1 

Teacher writes the following statement on the board, "Sometimes as I 
go through my life, I feel . . ." and asks students to list words to 
complete the statement. Teacher lists the responses in one column and 
then lists the opposite, with the students' nelp, of each word or 
phrase. The columns might look like this: 

confused — clarified 
strong — weak 
endangered — secure 
angry — calm, happy 
in charge — at the mercy of 
Collect about ten sets of opposite pairs. 

Step 2 

Create some criteria by which each student may select one word pair 
for further work. Suggest, perhaps, that the student pick the word pair 
closest to his/her experience of that particular day, or that the student 
pick a word pair which s/he feels is closest to a recent experience of a 
loved one, or a pair which is the strongest, or one which is the most 
strange or unusual. 

Step 3 

The student's task is to create some art form, poem, drawing, prose 
form, verbal or graphic, depicting the success or failure our society has 
had in meeting the student's personal needs, as reflected through the 
word pair s/he has chosen. 

Step 4 

Ask for volunteers to share their work with the class. 
Discuss: Some philosophers and artists have characterized uur modern 
environment as being inadequate to meet many oi* our human needs. 
Q: Material needs are often satisfied, but what about emotional and 

spiritual needs? What are some of those needs? How well are they 

satisfied in your life? 

continued 
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Some people believe that because our material needs are satisfied, it 
becomes harder than ever to satisfy our emotional and spiritual needs. 
Q: What do you think? 

Our built environment changes at an ever-accelerating pace. Everything 
is "new/' "better/' "fast/' with media and ideas piled ever more deeply 
and quickly upon us. This is a part of the cause of the modern 
phenomena called Future Shock. 

Q: Can you give examples of rapid changes you have observed and 
experienced in you' life? How many of these are good for /ou? 
How many are bad for you? 
This is the only society we have Soon, perhaps because of economic 
pressure and rising aspirations, all of the world will share in one 
society. There may be no opportunity to leave the modem world for 
wilderness or for an experience in another culture. Many would agree 
that this would have some negative consequences. 
Q- What are some potentially positive consequences? Is there anything 
that can be done to alter this trend? What are the trade-offs which 
are necessary if we attempt to ensure that diversity is maintained? 

FOLLOW-UP 

1- Assign readings from Future Shock by Alvm Toffler. It may be 

worthwhile to point out that even though Toffler's characterizations 
of our society and its accelerating change rate are essentially 
correct, many of his predictions, made in 1967, have proven to be 
incorrect. 

2. Repeat the activity several weeks to several months later. Ask, "How 
have your perceptions of how well our society is meeting your 
needs changed since last time we did this?" 

3. Read the lyrics of the john Lennon song "Imagine" to the class. Go 
through each of the Beatles' postulated "improvements" to our 
society and ask, "What else would have to change in our lives if 
each of these things happened? Are these proposals (each of them) 
real long-term solutions to our world's problems?" 
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GRANDMA'S VTR 

DESCRIPTION 

Class takes a field trip *o a local secondhand store and compares 
goods of different vintages, for example, chairs from different time 
periods. Students interview older persons to compare household 
goods of past and present. 

OBJECTIVE 

B-2. To understand how technological development and industrial 
expansion have contributed to the development ot the modern day 
megalopolises in all parts of the world. 

PURPOSE 

Students will see that material goods change through time as styles and 
availability of materials change. Technological advance promotes 
complexity even in everyday things. 



Time 


Where 


1-2 hours 


Field trip to local store, 




classroom 


Topics 


Materials 


Recycling, economics, history, 


None 


technology 





LEAD-UP/PREPARATION 

Ask students to make a list of household goods that their family owns 
which it did not own five years ago. 

Q. Which of the items on your list was not available to the public or 
was prohibitively expensive five years ago? (Video-tape recorders, 
v»deo discs, personal computers, other high-technology items, new 
fad clothes, foods, etc.) 




ACTIVITY 



Step 1 

jWith the approval and cooperation of your local merchant, take a brief 
jfield trip to a secondhand store. Find two items which perform the 
same function, but were manufactured several years apart; for 
example, a "Danish modern" chair from the fifties and a tubular steel 
and wicker model from the early seventies. Ask your merchant for Ins/ 
her expertise on the vintages of the merchandise selected. 
Compare the two items for: 

• materials used in construction 

• durability ove r the years 
;• quality of work 

value in dollars today 

• collector's value, if any 

Step 2 

After returning to the classroom, ask the students to make value 

judgments about the items: 

Q: Which would you rather own? Why? 

Q: Why is each of these items made of different materials? 

Q: What are the chairs in your home made of? 

Q: How do the chairs in your home differ from the ones we saw in the 

store? Why do manufacturers improve their products over time? 

Are all the improvements really improvements? Give examples of 

some which are not. 
Q: Comparing chairs of different vintage, has the quality of 

construction increased or deceased over time? What about the 

quality of materials? 
Q: Which chair will probably last the longest? 
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Discuss: 

In today's society we have more choices as to what we can use to 
manufacture an item. For example, we have alloys, plastics, exotic 
foreign materials, such as tropical woods, etc., available to us which 
were not available even a few years ago. Would you say that this has 
resulted in higher quality or lower quality household good*? 

FOLLOW-UP 

1. Have your students each interview an older person about the quality 
of household goods over the years. A good way to start is to have 
your students ask, "How did you toast your bread when you were a 
child?" Through a class discussion, generate a series of similar 
questions. Ask students to predict and draw what a selected item 
will look like in 50 years. 

2. Values— Do "quality" goods promote the quality of life? 

Adapted from Project Learning Tree 
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WHO'S RIGHT? WHOSE RIGHTS? 



DESCRIPTION 

Students participate in an extended role-play based on a federal court 
hearing on land use with respect to the search for fossil fuels. Students 
are asked to model and represent the factions and interests with a 
stake in the outcome of a federal court decision to open up western 
lands to $trip mining. 

OBJECTIVE 

B-3. To understand how individual and societal value > and ethics 
influence the design of different types of built environments. 

PURPOSE 

The student will be able to describe the intricacies of proprietary rights 
and personal, as well as institutional, power concerned with the 
development of resources used by modern society. 



Time 

1-week unit with possibilities 
for extension 

Topics 

Land use, fossil fuels, 
economics 



Where 

Classroom 



Materials 

Optional props io simulate a 
federal court hearing room 



LEAD-UP/PREPARATION 

Have the students collect articles on the actions of the courts, 

congress, or state legislature on an environmental issue. Create an 

issue bulletin board. Have the students note the names of the jurists 

and congresspersons involved in each of the issues. 

Q: Do certain names appear over and over? 

Q: What is the role of the courts and the role of the legislature in 

gathering appropriate information? 
Q: What resources does a judge or a congressperson have to heip 

him/her make decisions? 



ACTIVITY 

Step 1 

Inform your students that they will be participating in a role-play based 
upon the following premise. (Have them make up a list of those 
persons who should be represented in the role-play after you read:) 
The Martin and Robinson Coal Company has filed a request and an 
environmental impact report with the Federal Bureau of Land 
Management and the Federal Bureau of Indian Affairs to extend its 
strip mining operation into 300 square miles of the Sioux Nations 
Reservation of northern Montana. The company has stated publicly 
that unless permission is granted to extend its strip mine, it will have 
to shut down all of its operations in the area. The request of the 
company has the support of local business and labor groups and of the 
majority of the tribal council. 

Local and national conservation groups maintain that the expanded 
operation will not only destroy 300 square miles of rapidly diminishing 
high plains habitat, but will also endanger the Rensel River which flows 
through the reservation from north to south. Farmers and small 
communities downstream also oppose the expansion fearing that their 
water supply will be interrupted and contaminated by the operaiions 
and the wastes from the diggings. 

The Martin and Robinson Coal Corporation has had an excellent 
record in the past of cleaning up and replanting stripped areas and, in 
general, of showing concern for the environment. But the opposition 
says that the company's new management refuses to speak with it. 
The battle lines have been formed by a suit filed by a local 
environmental group, the Friends of the Rensel, to secure an 
injunction against the federal agencies requiring that they not act on 
the coal company's requests. 

The scene is the Federal Courthouse in Helena, Montana. The judge, 
Joanna Gilbert, must decide, from the testimony given today, whether 
or not to grant the injunction. 
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, Step2 

Have your class generate a list of the parties who should give 
testimony. 

Step 3 

Ask for volunteers for the various roles, including that of the judge and 
the two attorneys for the opposing sides. Try to get everyone involved. 
8e as realistic as possible; the use of props and costumes and even 
rudimentary scenery will enhance the role-play. 

! Step 4 

I Do the role-play as a one day project or give your students morp time 
to prepare their testimony and supporting evidence. Remember, a lot 

! of "facts" will have to be made up by the students. What do you do if 
there is conflicting evidence? 

You will find your students getting very involved in this as the advocacy 
situation intensifies. You may want to instruct your judge that she has 
the power of finding persons in her court in contempt! Encourage 
character development. Don't settle for stereotypes! 

FOLLOW-UP 

i 1. Perhaps, after the arguments are refined, your class can present its 
, role-play to the school assembly or to other classes involved in 
I energy or environmental learning. 

2. Have each student design a similar role-play based on another loca' 
environmental or energy issue. Use it as a base for further lessons. 

3. Before the role-play begins, have each student predict the chief 
argument for each witness. After the role-play, discuss whether or 
not their predictions were correct. 
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TIME AFTER TIME LINE 

DESCRIPTION 

Students analyze an oil company's energy time line, which makes 
predictions for the future. 

OBJECTIVE 

C-1. To understand that continuing supplies of energy are essential for 
maintenance of life in both natural and built environments. 

PURPOSE 

To describe the growth of our dependence and reliance on energy 
sources. To discuss alternatives possible within the framework of our 
modern society. 



Time 


Where 


2 hours 


Classroom 


Topics 


Materials 


Cultural history, technology, 


Time line (see Activity Step 1) 


energy 





LEAD-UP/PREPARATION 

Prepare a copy of the time line below for each student. 

ACTIVITY 
Step 1 

Distribute the time line to your students. 



ENERGY TIME LINE 
1750 Most people use wood as domestic energy source. 

Transportation is by horse and foot. 
1769 James Watt, building on the work of Newcomen and others, 

perfects the steam engine. 
179i Anthracite coal found in Pennsylvania; considered worthless. 
1800 Battery perfected by Alessanoro Volta. 

continued 
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1804 Steam engine put to work as a railroad locomotive. 

1821 First natural gas well in United States at Fredonia, New York. 

1831 Electric generator perfected by Michael Faraday. Electricity 

produced by induction from a magnet. 
1836 Steam shovel invented by William Otis. 
1856 Professor William Silliman tries to find uses for crude oil, 

considered a worthless liquid. 

1859 First oil well drilled by Edwin Drake. 

1860 First practical internal combustion engine is invented by Lenoir. 
1865 First natural gas corporation formed. 

1869 United States linked by transcontinental railroad. 
1879 Edison perfects electric light. 

1884 Steam driven turbine invented by Charles Parsons. 

1885 Coal replaces wood as main source of energy in United States. 

1886 First practical automobile invented by Karl Benz. 
1892 Rudolf Diesel invents oil-run engine. 

1895 Hydroelectric power is produced by Niagara Falls. 
1901 Huge quantities of oil are discovered in Texas at Spmdletop 
Field. 

1903 First airplane flown by Wright Brothers. 
1933 Nylon invented, a new fiber made i',om petroleum. 
1940 Oil replaces coal as number one source of energy in United 
States. 

1942 First nuclear chain reaction demonstrated by Enrico Fermr. 

1945 First nuclear bombs used in warfare; World War II ends. 

1955 First solar cell perfected. 

1957 First nuclear power plant opens. 

1960 Power failure blacks out northeastern Unu-d States. 

1969 Men walk on the moon. 

1970 First United States Clean Air Act passed. 
1973 Arab oil embargo — oil used as a political tool. 
1977 Alaska Pipeline opens. 

1979 Serious nuclear accident at Three Mile Island, Pennsylvania. 
Step 2 

Have your students divide into small groups and brainstorm possible 
upcoming events and add to the time line up to the year 2277. 
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Step 3 

Distribute the addenda below: 

1980 Heber geothermal plant using hot water goes rnto operation. 
1985 Nuclear power supplies up to eight percent of United States 

energy needs. Some breeder reactors in operation. 
I990 Gas and liquids from oil shales become important energy 

source. 

20C0 Solar energy becomes commonly available as a large scale 

source of energy. Solar may supply up to three percent of our 
needs for space heating and water heating. 

2023 Potential reserves of oil and natural gas may be used up. 

2277 Potential reserves of coal may be used up. 

— Time line from Energy Learning Center, Communicatrons and 
Education Croup, Chevron, U.S.A. 

Have students compare their time lines with the addenda. TI.e entire 
time line, including the addenda, is from a publication put out by a 
major United States oil company, Chevron U.S.A. What effect, if any, 
does this have on the items chosen for the time line? 

Step 4 

Q: How would you change the time line if you could? 
Q: What sorts of events are not included on the time line which 
should be? 

Q: Do you agree with the numbers on the addenda; i.e , eight percent 
for nuclear and three percent for solar? 

Q: If your assessment of our energy future is different from that 

outlined in the addenda, is yours more optimistic or pessimistic? Is 
yours more or less realistic and practical? What can you do to 
change our energy future to something you consider to be better? 

StepS 

Have students write a time line they think an environmental citizens' 
group ouid publish in rebuttal to the one above Is either more or 
less accurate than the other? 

FOLLOW-UP 

Have students select an event of interest from the time line and do 
more research into it. 
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DESCRIPTION 

| Students outline the environmental implications of the freedom to live 
; wherever they desire. 

OBJECTIVE 

C-2. To understand how both built and natural environments are 
dependent on the continuous renewal of resources. 

PURPOSE 

' Students outline the environmental implications of the freedom to live 
wherever they desire. They become aware of the potential conflicts in 
values between group consensus and individual freedom. They 
become aware of limiting factors (space, climate, resources) in natural 
and built environments. 



Time 


Where 


1 hour 


Classroom 


Topics 


Materials 


Environmental values, 


Copy of map for each student 


population growth pollution 


(see page 54) 



LEAD-UP/PREPARATION 



None. 

ACTIVITY 

Step 1 

Distribute maps. Ask students to put three check marks on their maps 
to indicate three places where they would like to live. Tell students to 
ignore the numbers for now as their meaning will be explained shortly. 
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OR BUST 

Step 2 

Teacher asks students to share their choices one at a tme while the 
teacher tallies their responses on the board. "As a result of our tally, 
you can see that certain areas will have too many of us moving there if 
we could, and certain other areas might have too few." 
Q: Which areas would have too many? 

Q: What problems do you foresee for that area if this happened? What 
benefits? 

Step 3 

Teacher says, "Every environment presents some sort ot problem to 
the people living there. The numbers on your maps represent the 
following environmental problems that prevail in that area: 

1. Water shortages 

2. Air pollution problems 

3. Energy is relatively scarce 

4. Energy use for heating is relatively high 

5. Energy use for cooling is relatively high 

6. The population is increasing at such a rate that the social services 
provided by the government and private agencies are becoming 
inadequate (schools, police, fire, etc) 

7. Population is declining so that monies collected in taxes are 
insufficient to pay for social services 

8. Farmland is being rapidly converted to residential and business uses 

9. Urban areas correlate to high crime areas; urban areas also foster 
pollution concentrations, and increased energy expenditure for 
commuting, etc. 

Look at your check marks and read the numbers in those states you 
have selected. 

Q: How many of you would now change your minds? How many of 

you will stay with your original decisions? 
Discuss the reasons for changing and for not changing. 
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FOLLOW-UP 

The California numbers seem to have been chosen to represent the 
problems of th^ southern area of the state, particularly the Los Angeles 
basin. 

Q: What numbers apply to your own region of California? What 

numbers apply to the San Francisco Bay Area? to the desert? to the 
Sierra? to the Central Valley? to the northern-most areas of the 
state? 



Q: What laws have been enacted to improve the quality of life in 

California? If you had absolute power, what would you do to 

improve the quality of life in California? 
Q: Was the original version of this lesson written before or after the 

enacting of Proposition 13? How can you tell? 
Q: Living near the ocean is desirable to many people. What would 

result if these areas became overpopulated? 

Adapted from Personal Values and Environmental Issues 




New Jersey 2,3,4 
New Hampshire 3,4 
Massachusetts 3,4,7 
Delaware 3 
Rhode Island 3,4,7 
Connecticut 3,4 
Maryland 2,3 
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DESCRIPTION 

Students generate a list of possible environmental happenings and 
then list the consequences of those, and the consequences of those, 
and so on. 

OBJECTIVE 

I C-3. To understand that built and natural environments are 
continuously interactive and changes in one area of the environment 
can cause changes in many other areas. 

1 PURPOSE 

All things are interdependent, including events. Changes in one part of 
the environment will have definite effects on other parts. One purpose 
of environmental studies is to predict possible chains of events. 



Time 


Where 


1 hour 


Classroom 


Topics 


Materials 


Futurism, energy resources, 


None 


resource management 





LEAD-UP/PREPARATION 

Much of environmental education curriculum deals in "futures." 
Prediction is a crucial element of environmental studies. The power to 
predict upcoming events, to have foreknowledge, has been the subject 
of many stories and myths. Much of the Bible is concerned with 
prophecy, as is much of our science fiction and literature. 
Q: If you had the power to predict the future, what would you do with 
the power? Pose this question: Suppose you were handed the 
newspaper for next Wednesday afternoon. What would you do? 
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HAPPEN IF . • . 

ACTIVITY 

Step 1 

Generate a list of environmental "supposes," such as those on the 
following list: 

• Suppose the San Andreas Fault was the site of a magnitude eight 
earthquake tomorrow. 

• Suppose the price of wheat doubled tomorrow. 

• Suppose U.S. oil companies found a virtually inexhaustable supply of 
petroleum off the Aleutian Islands. 

• Suppose a technological breakthrough was discovered which made it 
possible to build cars of the same quality at half the price. 

• Suppose the U.S. government banned all use of corn syrup as a 
sweetener or filler. 

• Suppose John Muir came back to life. 

• Suppose all disco music was magically erased from the world. 

• Suppose the Watergate .scandal had never taken place. 

• Suppose the Battle of Waterloo had the French as victors, etc. 

Step 2 

Divide the class into small groups and assign each group a "suppose" 
statement. The assignment is to generate five "then" statements. For 
example: 

1. . . . then all the food labeling would have to be changed. 

2. . . . then the companies would have to find some other filler or lose 
money. 

3. . . . then foods would have less sugar in them, and, therefore, 
probably be better for you. 

4. . . . then the farmers who grow corn would have to find other 
markets or change crops, or go out of business. 

5. . . . then dentists wouldn't make as much money, etc. 

Step 3 

After the "then" statements are completed have them shared with the 
rest of the class. 

continued 
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Step 4 

^^V™ 11 gr ° UP S6leCt ° ne ° f itS " ,hen " statements to become a 
fmCch I" SU H PP ° Se u S,a,emen,; e g -' SU PP° Se den,is, s don't mTke 
and so on V " ' ^ 8Cnera,e f ' Ve m ° re " ,hen " s,a,eme ^ ■ ■ ■ 

FOLLOW-UP 

1. Discuss. The Trojan princess Cassandra was granted the power of 
perfect prophecy by Apollo in return for anticipated favors When 
he wouldn't do what he expected he added a small proviso to h« 
g-ft: that even though she could predict the future perfectly no one 
would ever beheve her predictions. Are there such people Lund 

2 ' ISli C "h ?l adh by KUrt Vonne 8 ut - ^edict the ending of the 
novel; what happens when Ice IX gets mto the ocean? 
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Social Institutions and 
Decision-Making Activities 




SOCIAL INSTITUTIONS AND 
DECISION MAKING 



Issues 



Western cultures have historically perpetuated two basic themes 
through their decrsions affecting the environment. One is the concept 
that humans are dominant over nature, and therefore, free to exploit 
natural resources for their benefit. The other is a concept of 
stewardship — that humankind has a responsibility to protect all living 
things and the land, air, and water. The tension between these two 
| themes is often apparent when environmental issues are debated. 



Decisions affecting the environment are usually made witnm our social 
arenas Responsibility for the "public good" is shared by political, legal, 
economic, educational, and religious institutions. An overview of these' 
major social institutions helps clarify the role of each. 



Government has played an increasingly influential role in 
environmental decision making. Enactment of the National 
Environmental Policy Act of 1969 (NEPA) established the process for 
giving environmental concerns consideration in governmental 
j decisions. This act instituted the requirement of environmental impact 
I statements, which mandate the consideration of environmental, as well 
| as economic and technological, concerns in the decision-making 
i proress. Laws to control air and water pollution and to expand parks 




and wilderness areas have also legitimized the concern for a healthy 
environment. Lobbyists have been influential in shaping our 
government's environmental policy. Groups such as the Sierra Club, 
Friends of the Earth, and those representing the interests of developers 
research the issues and take their cases to governmental 
representatives. These representatives often listen closely to those with 
a vested interest in an environmental issue. 



Our courts have also played a decisive role in the resolution of 
environmental issues. The environmental impact statements of NEPA 
resulted in many suits by environmental groups against federal 
agencies. In discharging their obligation to interpret the law, the courts 
have clarified the intent of several environmental statutes 

The business and industry sectors of society affect environmental 
decisions, not only through lobbying efforts, but through economic 
enterprises that exploit natural resources. A long-standing debate 
argues the ethical relationship between business and ;he environment. 
Should business he expected to voluntarily engage in prefaces that 
diminish its proms? Does business have a responsibility io serve the 
social good of the community? Business and industry have, witnout a 
question, a profound effect on the environment. Yet, whether or not 
their mechanism for making decisions should consistently include 
environmental considerations is still largely undetermined. 

continued 
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Business and industry affect environmental issues from another 
perspective: that of the worker. Labor organizations have found that, in 
recent years, environmental concerns are sometimes in concert with 
our own. Labor and environmentalists lobbied together for a bill that 
regulates the use of toxic substances. A tension continues to exist, 
however, in situations such as the expansion of Redwood National Park. 
Labor worked hard against a decision to expand the park because ir 
believed it would destroy jobs. 

The wave of enthusiasm thai accompanied Earth Day in 1970 led many 
people to believe that educational institutions would be able to provide 
citizens with the ability to make responsible environmental decisions. 
Educators have had a difficult time, however, defining environmental 
education and deciding where it fits into the school curriculum. Also, 
schools usually reflect societal trends rather than set ihem. It has, 
therefore, been difficult to establish a future's-oriented curriculum 
within the existing educational structure. 

When religious institutions have participated in the environmental 
decision-making process it has been mostly through their educational 
mission. Church organizations such as The American Friends Service 
Committee have advocated for personal lifestyles that reflect a concern 
for the environment. Other efforts, such as the Interfaith Center for 
Corporate Responsibility, have attempted to push churches into a more 
active role regarding environmental decisions. 
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Environmental issues are clearly complex. They are directly influenced 
by a societal concern for economic well-being and the leadership 
provided by the major social institutions. Each of these institutions must 
be responsive to social needs and the environment as they work to 
make decisions that promote the public welfare. 

Five concepts have been identified to develop student awareness of 
Social Institutions and Decision Making. The first addresses the 
international ramifications based on cor/ : nuous use of 
technological/industrial mode. The second addresses (1) the basis tor ] 
economic prosperity that can be established through more efficient use 
of natural resources, and (2) the effects that unlimited short-term 
prosperity ran have on long-term goals for ourselves and for future 
generations, fhe third concept addresses decision making about the 
environment — who makes decisions and how they are made. The 
fourth concept addresses the identification of sources of information 
about environmental problems and the real and potential influences i 
which they have in helping to resolve these problems. The final 1 
concept addresses the nature of the regulations which are now } 
in effect for controlling use of the environment, how regulations are 
formulated, and the role of individuals in assuming responsibility for 
participating in the resolution of environmental problems. 
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MAJOR CONCEPTS 



The goals for every society include economic 
prosperity which is based, in part, on the 
consumption of natural resources. 



OBJECTIVES 



A. Environmental problems transcend political entities, 
ct ate and national boundaries, and cultural 
inferences. 



1 To understand how technological advancement and industrial expansion throughout the 
world are creating massive changes in the environment that have worldwide effects. 

2. To understand that population growth in all parts of the world is creating an 
unprecedented demand for the consumption of natural resources. 

3. To understand how national self-interests and societal values and ethics influence 
international collaboration on environmental issues. 



1. To understand that technology for recycling and renewing resources, developing new 
resources, and discovering alternative uses for existing resources is critical for maintaining 
and improving our health, welfare, and economic prosperity. 

2. To understand how short-term and long-term effects can influence economic decisions 
related to the use of the environment. 



Individuals a». . private groups within our society play 1. To understand how interest groups express the values, ethics, and understandings of 

important roles in developing public awareness of subgroups within our society, 

environmental issues and in monitoring public 

and private activities in relation to the environment. 2 To understand lhal 'merest groups are established to participate in the political process 

and to influence public policy and lawmaking. 



Educational institutions and communications media 1. To understand that communications media through reporting, advertising, and other 

are potential sources for the creation of public programming can widely influence public attitudes about the environment, 

awareness of environmental issues. 

2. To be aware that a variety of public and private organizations provide educational 
programs to influence p-jblic opinion about the environment 

3 To be aware of the vaiious avenues which are available for individual expression o( 
concerns about the environment. 



1 To understand that governmental agencies at state and national levels monitor the 
environment, make recommendations for laws, and monitor the implementation of the 
laws. 

2. To understand that environmental laws reflect a great many factors, such as economic 
consequences to an industry, technological development, and short-term and long- 
term consequences for the environment. 

3. To und( .stand that the effectiveness of environmental law is dependent on the extent 
to which individuals and groups accept responsibility for the care of the environment. 



[ [ nvironmental law is intended to regulate use of the 
environment tor present and tuture generations 




SOCIAL 
INSTITUTIONS 
AND 
DECISION 
MAKING 
OBJECTIVES & 
ACTIVITIES 








K-3 


4-6 


7-9 


10-12 


CONCEPT A 


1 lo understand how tec hnologic al advarx ement and 
mcJustr ul I'vpjnsfoi^ throughout the world are < reating 
massive environmental < hanges that have worldwide 
CI »c t , 


Students mieiwevs 
elderly people trom the 

I O nifTHM 1 1 1 \ 


Ihiough demonstrations 
aruf dis< ussions ut ,m .mil 
vsater movement siu 
dents <Jisi <net hovs 
pollution < an trjvel I torn 
one plat e to another 


Stutfenis use rtialfi aruf 
map slutfy lo outline the 
impat i ot land develop 
ment on vs ildlite 
populations 


Students brainstorm 
positive and negative 
effects of off-road 
vehic les (OKVs) Students 
create lists lor the more 
responsible use of ORVs 


J To understand th.it population growth in all parts x) \ 
the wtiiid is dealing an unprec ecJemeci demand 
toi the c nnsumptmn of natural resources 


Stutfenis ( ount the 
number ot people in the 
last tvso Kent rations ot 
their lanuhes Ihev 
(fist uss populations anil 
the need to share 
te >ourtes 


Stutlents simulate hovs 
rit h and poor ( uuntues 
try tt> provide lor the 
bdsit needs ot then 
t iti/ens 


Stutfenis poMn ipate in a 
global meal vsheu l C ot 
the K»oop eats an 
Anient ,m nit al and 2 I 
t al a Third World rnr.il 


in a simulation game, 
Malthustan principles are 
denionstrat ed 


i lo understand how national self-interests jnd 
so( total values and ethic s influence inttMn.iUon.il 
collaboration on environmental issues 


Through artvsork and 
disc ussion students 
dest rtbe and e tamme 
attributes ot uroups 


Slutfents i ompdre the 
belief systems dntj 
testilidfii behaviors ot a 
Sdtive Amentdn group 
anti earlv settlers 


Stutfenis i onsider several 
hvpoiheiit al publit 
polit y ifet isions on lood 
pitxfui tion trom dispar 
ate points of uevs 


In a simulation game, 
students act as a commtt» 
tee gathered from 
different nations to 
erect an environmental 
monument 


CONCEPT B 


1 lo ondeistarvl that tec hnologv 'or ret yc ling and 
renewing resources developing new resources and 
discovering alternative uses tor costing resources 
is ( ritit al lor maintaining and improving our health 
welfare and economic prosperity 


Students learn additional 
;i rses m (he smm^ t( s j 
small \\orld 


Stutlents look dl long 
and short temi effec ts ot 
c hones they m.ike in 
nun hdses Mrerndtne 
lists are f)rdinstt)rn>e<j 


St jdents i onsidi t 
pai ka^ir^ and Hs i tit 1 1 
on ihi eriMionmi nt 
Ihey t.iki .i poorly 
desigrietf pat kaK*' aruf 
redesign u 


Students design a 
yegment ol one 
community and take into 
account economic . 
energy, environment.il 
and aesthetic con- 
siderations. 


2 lo undetslaiul how the short-term and long-term ei 
tec l> ot resoun e use t an influent e related e< oiionm 
det isions 


Stutlents s(iit and 
otamihi i Ijssniorn vsjsit 
and re yt ie selet led 
items 


Siud< nl>> d< vis* diht i us« \ 

oninioi i mi nis in d 
toun.it t;jrn» 


Stutfents dtsi uss .1 ti< tiote 
al vsork related to the use 
and abuse ot natutal 
rt'st>uri es 


Students examine the 
pros and cons of 
packaging tn the fast 
food industry and make 
recommendations 


CONCEPT C 


1 lo understand how interest groups express the values 
ethu s and understand ngs ol subgroups wilhin our 
su( lety 


Students sort themselves 
dt { ortlinj, to phvsn dl 
attributes and opinions 


Students mdkc d list ot 
apprupiidle beliaviors 
in outdoor setting Ihe> 
look dt them trom ihe 
vievspoini ot various 
interest groups 


Stutlents role-p'.n a t iiy 
tount it tm etuiK in vshn h 
they most < boose to fund 
onlv one ot three 
environmental pro|et is 


Students design logos 
representing interest 
groups concerned with 
environmental issues 


2 lo understand that interest groups aie established to 
pa.tu ipate in the polrtu.il pro< ess and to mlluenc e 
public polity u nd lawmaking 


Studer is leain about and 
make models ui 
endangered animals 


Students i leale d siorv 
trom id* ts onlv with 
mieresi ^r»>ups vu vs- 
pomts dttj< bed 


Students design a ttial ol 
atfns reptC'sentmK a 
i iii/en s xrnup ^*iv er n 
ment il agent y etr 
( oik ernetf with tfie 
environment 


Students read position 
papers put forth by 
groups on the issue of 
overpopulation of deer 
in a small California park 


CONCEPT D 


1 lo understand that < ommuruc ations media through 
reporting atfycM.smg and other programming ( an 
wtdelv inflji rue public attitudes about the 
environment 


Students pldv destnbiriK 
K.inus to >>ee hovs well 
ihev t dii t ornrntinn ate d 
simple message I\ jds 
are analy /ed 


Slutfents rc>le-pldv dd- 
tereru propagarxfd 
tec bnit]ot>s and examine 
d<Ker(isernt»nts tor bus 


students toilet t energy 
ads dist uss then purpose 
and eftec tiveness and 
then design dn energy 
< or s(»»y j i ion t>illf>odr(t 


Students detail some 
of the techniques used in 
the media to influence 
thought and opinion 


2 To be aware* that a variety ot public aoti private 1 
organizations provide educational programs «<j 
influence public opinion about the environment 




Studc nis vs rue jm 
editorial on kind use in a 
hvpotfietit di lot dliiv 


Slucfents .uidly/e environ 
mental etfnt dtit>n turrit 
uliiin rttateoals (or bias 
anti manipulation 


Students write for their 
own class, lesson plans 
reflecting the biases of 
selected interest groups 


I To be aware of the various avenues whic h are available 
for individual expression ot concerns about the 
environment 


Stutlents evptess then 
reelings dhoui d tores! 
env nonment through 
t reative dramdlit s 


Students examine vsdvs ot 
t'tpiessint; then erniion 
mental < tint erris jnd 
then at lually make d 
statement 


and write a {petition lo 
brinj; about t hanKe 


Students use a model 
letter form and write to 
those who have powet 
over an environmental 
tssuc 


LU 


1 lo understand that governmental agen< les jI sU'te and 
national levels monitor the environment, make recom- 
menda'-ons for laws an(f monitor the implementation 
of the laws 


Students examine d 
< Idssroom problem and 
the effectiveness or rules 


Students inspec t a map 
showing the land area 
designated as public 
parks and open spaces 
and identify the origins 
of these designated areas 


SUidenls t ondut I a 
mot k trial involving 
ibeirnal pollutitm ot a 
stream trorn a nut li ai 
powei plant 


Students hold small 
group meetings to 
prepare statements on 
the use of national forest 
lands for vacation homes 


CONCEP 


2 To understand that environmental Ijws reflect a great 
many factors, such as economic c onsequenc es to an 
industry technological development, and short- and 
long-term c onsequenc es for the environment 




Students ul e pdrt in d 
Idiitf use planning 
tlct is»C)n it>nt errung a 
newly Itxmetf lake 


Stutfents sifnulate in tPA 
hearing on the use ot 
DDI on the spi ut e 
budwouTi 


Students collect informa- 
tion m a school survey 
to determine how their 
school functions, what 
the power structure is, 
and who makes (he rules 




i To underhand that the effec tiveness of omtforiment.il 
law >> dependent ontheexterd to whic h indtvido lis and 
groups accept responsibility for the care ot tin 
envrronment ^ 




Students attempt to 
et)uilabK divide t uast.il 
vsaiers out to a Mi mile 
( 120 kmi limit 


Stutfents pietfu t vsbdt 
woulti happen to a 
vdi am ptet e ot land tn 
die tominonity whit h 
was ownecf in common 


Students analyze the 
actions of individuals in 
'the envrronment and 
make value judgments 
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ORVs AND US 



DESCRIPTION 

Students brainstorm lists of positive uses and negative effects of off- 
road vehicles (ORVs). Students create lists for more responsible use of 
ORVs. The banning of their use by citizens is presented as a topic for 
discussion. 

OBJECTIVE 

A-1. To understand how technological advancement and industrial 
expansion throughout the world are creating massive changes in the 
environment that have worldwide effects. 

PURPOSE 

To show the effects on the natural and built environments caused by 
technological fftqovation, such as off-road vehicles. 



Time 

1-2 hours 

Topics 

Appropriate technology, 
transportation, desert 



Where 

Classroom 

Materials 

None 



LEAD-UP/PREPARATION 

Ask students to share any experiences they have had with ORVs, (all- 
terrain vehicles), ATVs such as dirt bikes, motocross competition, dune 
buggies, snowmobiles, etc. Share commercial pamphlets and articles 
on the uses and advances being made with ORVs. 

ACTIVITY 

Step 1 

Hold a brainsto r ming session with your class to develop two lists, one 
of the positive uses and possible benefits oT ORVs, and the second of 
the effects of OPVs on the environment. 

Q. From comparisons made of the items on these lists, can you make 
a judgment about whether or not ORVs are a good thing? Should 

Er|c 12„ 



the use of ORVs be restricted? If so, to whom and under what 
circumstances? 

Step 2 

Divide the class into small groups and have them analyze the long-term 
and short-term effects of ORVs on: 



Wildlife • Soil • Lifestyles (the effect 

Air quality • Fire danger of snowmobiles on 

Plants • Energy consumption the Inuit Eskimo, 

Noise • Sports has been dramatic) 

Employment • Entertainment • Safety and rescue 

operations 

Share the results in class discussion ot short-term and long-term 
effects. 

Step 3 

In small groups, draw up a set of guidelines for the use of ORVs. 
Address the possibility of a ban on ORVs by local or state 
governments. Discuss the results with the entire class. 

FOLLOW-UP 

1. Obtain sets of guidelines published by the ORV associations and by 
governmental agencies, such as the U.S. Forest Service and the 
Bureau of Land Management. Discuss similarities and differences 
between these agency lists and between the agency lists and your 
class-generated guidelines. 

2. Discuss off-road racing in the desert regions of California. Many 
environmentalists feel that in terms of environmental responsibility, 
preservation of habitat, soil, plants and so forth, this practice has 
been very destructive to the region. Yet, off-road racing continues 
and is apparently growing in popularity as a recreational pursuit. 
Hold a class debate— Resolved: Off-road racing should be banned 
in the desert regions of California. Be sure to give your students 
plenty of time to research all sides of this issue Suggested sources 
of materials on the subject include national and local ORV clubs, 
the State Dept of Parks and Recreation, regional <md national 
environmental groups, and so forth. 
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IN A FAR AWAY GALAXY, A LONG TIME AGO 



DESCRIPTION 

iMalthusian principles arc demonstrated through simulation. 
OBJECTIVE 

,A-2. To understand that population growth in all parts of th^ world is 
creating an unprecedented demand for natural resources. 

jpURPOSE 

To demonstrate the principles of population growth rates and resource 
igrowth rates. 



Time 


Where 


' 2 hours, ongoing 


Classroom 


Topics 


Materials 


Population growth, human 


For each group; several sacks 


ecology, famine 


filled with hundreds of small 




pieces of variously colored 




construction paper; game 




cards (as outlined below) 





LEAD-UP/PREPARATION 

Develop the concepts of arithmetic and geometric progressions in the 
following manner. Select two students to serve as "takers." One will 
take colored markers from a sack in an arithmetic way, that is, one at a 
time. The other will take markers in a geometric fashion, that is, 
doubling his/her total ech time. Teacher says the word "take" every 15 
seconds. It will soon be impossible for the second student to take any 
more markers. Before the taking begins, the class may be asked, "How 
many 'takes' would it take before the operation becomes impossible?" 
Students may also be asked to calculate how many "takes" would 
occur before the geometric progression reaches a number larger than 
a thousand (11); larger than a million (21). 




ACTIVITY 

The 18th century British philosopher scientist, Robert Thomas Malthus, 
is best remembered for his contribution of a theory of population 
wherein he postulated that whereas population increases geometrically, 
resources, especially food, can only be made to -ncrease in an 
arithmetic manner. The following game will show the consequences of 
the Malthusian Laws on an imaginary society. 

Step 1 

Divide the class into several small groups, each with the following 
materials: 

1. A large supply (hundreds) of small pieces of vanously colored 
construction paper. 

2. A set of 20 FRACTION cards, each with a fraction of one-half or less, 
written on one side (Vi, V%, Va, '/«, V\ u , etc.). 

3. Another pack of 20 cards called EVENT cards distributed as follows. 

• Three say TECHNOLOGICAL ADVANCE, IGNORE DISASTER; the 
rest say NO HELP. 

• The game leader (teacher) also has a set of cards called DISASTER 
and BREAKTHROUGH cards. There are 10 DISASTER and 
BREAKTHROUGH cards; two say WAR, two say \ \MINE, two say 
DISEASF, two say MIGRATE TO THE NEAREST PLANET, and two say 
CUT BIRTHRATE IN HALF. 

# * A'l cards are kept in their .espectivc piles and are face down. 
Step 2 

The Game. Each group of students represents a planet sn a solar 
system far away. They each start with ten persons on the planet 
represented by ten pieces of paper. The teacher says, "Your world is at 
peace, there is no disease and there is plenty of food. It is a good time 
to have chiidren. Increase your population, two children per couple." 
Teacher instructs the groups to add paper pieces until the total 
population reaches 20, or in other words, doubles. Teacher says, 
"There's still enough food, things are O.K. A few people die in ' 
accidents, a tew catch diseases. Remove a few. Now, reproduce again," 
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Students are instructed to doubie the population. Teacher says, 
"Things are getting scarcer now. Some people are stealing food. There 
is some overcrowding, some pollution, some die of disease. 
Reproduce." Students double the population. This is now the third 
generation. Teacher picks a DISASTER and BREAKTHROUGH card every 
third generation. 

If a WAR, FAMINE, DISEASE or MIGRATE card is chosen, each group 
picks one FRACTION card and one EVENT card. The FRACTION card 
tells the group by what fraction to reduce the population as a 
result of the disaster or migration. The EVENT card which reads 
TECHNOLOGICAL BREAKTHROUGH saves the population from the 
disaster. The NO HELP cards do nothing. If the CUT BIRTHRATE card is 
chosen, each group reduces for one generation. 
The game is played until all the DISASTER and BREAKTHROUGH cards 
are played or until the population numbers get dizzying. Note: 
Different colors of paper can be made to represent different numbers 
of people, for example, blues are ones, reds are tens, yellows are 100 
people, and so forth. 

Step 3 

Have each small group total the number of people it has left at the end 
of the game. Put the group name and its resultant number on the 
board. 

Q: O.K., who won? Ask tor students' criteria in deciding who won. 
Q: Did any group really win? 

Step 4 

Q. How real is this set up, that is, how well does the game model 

population growth on earth? 
Q. What improvements can you think of io make the game more 

realistic? (Birthrates vary with, tor example, the technological state 

of the society, the higher, the fewer. Birthrates do not equal 

survival rates, etc.). 



Q; How does culture enter into the question ot population growth? 
What about religious beliefs? What about parents' desire in some 
cultures for security in old age, as represented by having large 
numbers of children? 

Q. The only resource that was mentioned in the game was food. What 
other resources become scarce as population increases? Do 
humans have a need for solitude, for wilderness, tor varied 
experience? 

FOLLOW-UP 

1. Compare the population densities of developed countries, such as 
the United States and West Germany, with lesser developed 
countries, such as India and Bolivia. Compare their birthrates, death 
rates due to starvation and disease, level of health care, frequency 
of wars, and ownership of natural resources. 

2. Discuss. Technology has helped relieve the pressures of increasing 
populations in developed countries by making resources more 
accessible. How has this affected lesser-developed countries? 
Discuss the global implications if this pattern of technological 
inequality confmues. Can developed countries maintain their 
standard of living regardless of increased global population? How 
does their standard of living influence the standard of living ot 
lesser developed countries? 

3. Discuss the cultural and environment"'! implications ot family 
planning. So.ne people consider having tev* or no children as a duty 
they owe to the environment. Yet, in some countries, a farmer may 
need several family workers in order to scrape out a living from the 
land. Still others consider it immoral to interfere in natural 
reproductive function* Is family planning a viable solution to 
population problems in all cultures? How else might we relieve 
population pressures? 
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MONUMENTAL DISCUSSION 



DESCRIPTION 

A simulation game in which the students are a committee gathered 
from different nations and are given the responsibility of erecting a 
monument to the environment. 

OBJECTIVE 

A-3. To understand how national self-interests and societal values and 
ethks influence international collaboration on environmental issues. 

PURPOSE 

To show that societal values, ethics, and consciousness affect local, 
national, and international policies with respect to the environment 



Tims 

2 hours 

Topics 

Environmental values, 

international, 

interdependence 



Where 

Classroom 

Materials 

Drawing paper, pencils, felt 
markers 



LEAD-UP/PREPARATION 

Students will better able to represent the nations listed below it 
they research each nation's general attitude and political stance on 
contemporary environmental issues. Discourage stereotyping. 



ACTIVITY 

Step 1 

Divide your class into ten small groups Assign each group one ot the 
following nations: 

United States Canada Soviet Union 

France Japan Bolivia 

Iraq Nigeria New Zealand 

People's Republic ot China 

Step 2 

Present the following premise and assignment. 
The United Nations Committee on the Environment has budgeted S2 
million to erect a monument to the environment at its International 
Headquarters in Geneva. It has come to the ten nations (listed above) 
to solicit plans for the monument. 

Each nation will submit design plans for the monument to the 
committee. (The teacher acts as the committee.) Without resorting to 
stereotypes, each nation should submit plans based on its national 
consciousness of the environment and based on its ethical positions, 
its values, and its economic stake in the environment, and on the 
major international environmental issues of the day. (For example, the 
Soviet Union may design a monument which has as its basis the theme 
"Environmental Issues Arc Part of ti e Class Struggle" and which would 
have no mention of whales.) 

Step 3 

The class as a whole, still divided into national characters, must select 
one design. Allow the class to form factions, to negotiate for changes, 
and to threaten and cajole disagreeing factions, even to pull out of any 
further discussion (with major international tensions resulting). Finally, 
one design or modified design must be accepted. 
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Q: How meaningful is the selected design? Does it address 
environmental problems? Does it address problems of 
overpopulation; the reasonable needs of developed nations; the 
aspirations of the Third World? Does it promote international 
cooperation through its message, or does it only point out our 
differences? 



FOLLOW-UP 

1. Discuss. How well do nations cooperate on environmental issues? 
Assign international issues foi further study; for example, 
icsponsibihty for pollution of international waters: ocean mining; 
freedom of the seas; air pollution of one nation's air space by 
another; marine mammal exploitation; international trade in drugs; 
international trade in skins of endangered species and others. 

2. Design an international environmental park. Design a California 
environmental park as a simulation. Factions should include Sierra 
Club, petroleum industry, forest products industry, Department of 
Fish and Game, Los Angeles Chamber of Commerce, Central Valley 
farmers, migra- t workers, etc 



DESIGN WITH NATURE 

DESCRIPTION 

Students design a segment of one community by taking into account 
economic, energy, environmental, and aesthetic considerations. 

OBJECTIVE 

B-1. To understand that technology for recycling and renewing 
resources, developing new resources, and discovering alternative uses 
for existing resources is critical for maintaining and improving our 
health, welfare, and economic prosperity. 

PURPOSE 

To show that economic choices concerning the environment must be 
made with regard to their short-term and long-term outcomes. 



Time 


Where 


1-2 hours 


Classroom 


Topics 


Materials 


Economic development, 


Art materials for small groups 


human ecology, land use 


planning 





LEAD-UP/PREPARATION 

• nave your students find out who planned your community Perhaps 
youi community just grew without planning, as many ot our 
communities did. 

• Have your students find out about local zoning ordinances. 

• Have your students do some research into the origin ot street names 
in your community. This research may lead them into a detailed 
history of the growth of your community, or into an interesting look 
at the philosophies and opimors of your town's founding mothers 
and fathers. 
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ACTIVITY 

Step 1 

Join your students in brainstorming a list of reasons why trees, shrubs, 
and other greenery are considered important to many urban dwelles. 
Some of the reasons might be to help filter air, to help muffle noise, to 
provide beauty and shade, and to increase ecological stability and 
diversity. 

Step 2 

Ask students, working individually or in small groups, to design a small 
residential area within a larger community. In making their designs, 
they might consider factors such as: 

• Economics (is the plan practical?)* Privacy of residents 

• Number and size of lots • Number and size of green areas 

• Ratio of houses to open space • Placement or vegetation 

• Environmental impact • Energy efficiency 

• Educational facilities • Water supply 

Step 3 

After some evaluation and discussion of their designs, encourage the 
1 students to make revisions ot their plans. Students also could compare 

their plans with those drawn tor an actual housing development in 
' their community, perhaps even talking with the architect who did the 

plans. 

; FOLLOW-UP 

1. Conduct the above activity to design commercialor industrial areas 
within a community. 

2. Design an entire model community 

3. Find out about local street tree ordinances. 

Adapted from Project Learning Treo 



AND A SIDE ORDER OF PAPER 

DESCRIPTION 

Through observation of the practices of the fas; food industry, 
especially with regard to the packaging process, the students examine 
the pros and cons of disposable packaging and make 
recommendations to improve commercial practices. 

OBJECTIVE 

B-2. To understand how the short-term and long-term ettects o* 
resource use can influence related economic decisions 

PURPOSE 

To show that consumer decisions have tar reaching economic and 
environmental consequences. One consumer issue is recycling. 



Time 

45 minutes in class 
1 hour homework 

Topics 

Renewable resources, 
appropriate technology, 
economics 



Where 

Classroom 

Local fast tood restaurant 
Materials 

Interview sheet (see Leac! Up 
Preparation) 



LEAD-UP/PREPARATION 

Read the following to the class- 

"The take-out, fast-food industry has a big appetite tor natural 
resources. For example, it typically uses hamburger wrappers, boxe^ 
for the wrapped hamburgers; cardboard trays lor the bag and the box 
and the wrappers; napkins; straws wrapped in paper, salt, pepper, 
sugar, and powdered cream in paper packets; coffee cups from 
petroleum-derived plastics or paper; soft drink cups. All the packaging 
is frequently discarded within 15 minutes after its contents are 
consumed; this prjctice contributes to the country's solid waste 
problem." 
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Ask the students to make up a questionnaire to be used when they 
interview a fast food restaurant manager. Sample questions are: 

1. What items does your establishment use for disposable packaging, 
and from what renewable and nonrenewable resources are these 
products derived? 

2. How many of each item do you use per (insert time period)? 

3. What companies supply these items? 

4. Why dc you use disposable materials? 

5. Do you think you are properly packaging your products? 
(Remember, you want to keep the restaurant manager friendly, so 
be careful how this question is phrased!) 

6. What percentage ^ the total cost of your product does the 
packaging represent? 

7. Would it be possible for your restaurant to operate without 
disposable packaging? 

8. How many employees do you have? He ✓ much is your total payroll? 

9. Where and how do vou dispose ot your restaurant's solid waste (tor 
example, landfill, incinerate, recycle, etc.)? 

ACTIVITY 

Step 1 

Divide the class into small groups Ask each group to survey a local 
fast-food restaurant to tmd out the quantity of each type of disposable 
packaging it uses in a given period of time, su'h as a week or a month. 



Step 2 

When students have completed their interviews and tabulated their 
data,,y6u might explore some of the following questions with them: 
Q: What were the principal reasons given for the use ot disposable 
packaging? 

Q: Are any of tne disposable items used by fast-food outlets produced 
locally? If so, how many jobs are dependent upon sales of these 
products? (Don't forget printing, transportation, manufacturing of 
machines to print, making paper, etc.) 

Q: If fast-food restaurants made changes to eliminate disposable 

packaging, who, if any, might lose his/her job? Could it be possible 
to retrain any affected personnel, rather than simply eliminate 
his/her position? 

Q: How might the alternatives affect the cost and convenience of 
take-out food? 

Q: What price do we pay for the convenience of fast-food restaurants 
and, in your opinion, is the convenience worth the price? 

FOLLOW-UP 

1. Students might determine major categories of natural resources 
used, not just limiting their study to packaging and use of 
disposable materials, but other uses of natural resources and 
products in the fast-food industry. Renewable and nonrenewable 
resources could be identified as part of the analysis. 

2. Suggest that students explore use of natural resources by other 
restaurants. Do these other restaurants appear to use natural 
resources as efficiently, more efficiently, or less efficiently than 
fast-food restaurants? 

Adapted from Project Learning Tree 
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THE LOGICAL LOGO 



DESCRIPTION 

Students design logos representing interest groups concerned with 
environmental issues. 

OBJECTIVE 

C-1. To understand how interest groups express the values, ethics, and 
understandings of subgroups within our society. 

PURPOSE 

'To show how interest groups express the values and ethics of 
subgroups in our society. 



Time 


Where 


2-3 hours of class time spread 


Classroom 


over a week or two 




Topics 


Materials 


Environmental ethics, 


Magazines and newspapers, 


environmental values 


art paper, felt markers, or 




r ayons 



| LEAD-UP/PREPARATION 

Have your students search the newspapers and magazines for 
corporate, goven. mental, and citizens' groups logos. 
Q: What do these logos express to you about the organization they 
represent? 

Q: Who do you think designed the logo? 
Create a logo bulletin board, collate, or mobile. 

ACTIVITY 

step r 

Brainstorm a list of corporations, government agencies, and citizens' 
groups which are involved in environmental issues. Such a list might 
include some of the following: Department of Interior, Chevron 



U.S.A., Sierra Club, World Council of Churches, Citizen's Party, Green 
Peace, The Tree People (Los /sngeles), Friends ot the Urban Forest (San 
Francisco), National Rifle Association, Caltrans, etc. 

Step 2 

Have each student choose one group for which s/he will prepare a 
logo. The logo should be a promotional one, that is, should present 
the group in the most favorable light. When the logos are finished, 
label them and put them on display You may present them to the class 
one by one and have the class members guess which group is 
represented by each one. 

Step 3 

Each of the groups on your list most probably has groups working 
against its aims. Have the students now pretend that they are an 
"enemy" group. With this in mind have them design "anti-logos" tor 
their group. 

Step 4 

Have your students contact their chosen group by mail Analyze the 

return mail for the use of logos or promotional artwork. 

Q: In your opinion does your group's logo represent the group fairly? 

What distortions do you see? How are environmental issues 

represented by the logo or elements of the logo? 

Steps 

Now that students have gathered information about the group latter 
corresponding with it and after discussing its promotional and 
informational materials in class), have them redesign their original 
logos to give a c\ev r and fair representation of the group. Compare 
with the originals and with the anti-logos. 

FOLLOW-UP 

1 Have students design a flag for their group's public relations 
department. Ask the group to comment on the designs and the 
thoughts expressed in them. Analyze the group's responses. 
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THE BAMB1 PAPERS 



DESCRIPTION 

Students read position papers put forth by groups on the issue of the 
overpopulation of deer in a small regional park in California. The 
students are asked to make statements about the future of the cLer 
herd and also about the role of interest groups in determining policy. 

OBJECTIVE 

C-2. To understand that interest groups are established to participate in 
the political process and to influence public policy and lawmaking. 

PURPOSE 

To show that a variety of organizations participate in and try to 
influence the political process on environmental issues. 



Time 

1 hour 

Topics 

Wildlife, environmental 
values, environmental 
legislation 



Where 

Classroom 

Materials 

Per student: A copy of "The 
Bambi Papers" (see page 73) 



LEAD-UP/PREPARATION 

Define "interest group." Have the students generate a list of interest 
groups concerned with the environment. 

Q Can a government agency be considered an interest group? Is one of its 
functions influencing legislation? (Yes) Give examples. Prepareacopy 
for each student of "The Bambi Papers" on the next page. 

ACTIVITY 

Step 1 

Select one student to read "The Bambi Papers" to the class. Before 
the student begins, be sure to make clear to the class that "The 
Bambi Papers" are a fictional account of a possible environmental 
problem, and be especially certain to state that much of what is written 
is done for humorous effect and also deals in stereotypes. See if your 
students can pick out the stereotyping. Ask them to what extent the 
stereotypes are true and to what extent they represent gross 
distortions of the truth. 
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The Bambi Papers 

—From the Desk of Ben Grant, President of the Friends of the Small. 
To Whom It May Concern: 

We at the Friends of the Small m no way tolerate the plan to hurt, 
I maim, and kill defenseless deer and their baby fawns. The cruel and 
inhumane approaches recommended by certain other parties— that is, 
, slaughter by high-powered rifle or by reintroduced coyote— are 
unconscionable. We shall resist these plans with every resource at our 
! command! Can you imagine taking your children to the Pattie Regional 
I Park and seeing a pack of ferocious coyotes attacking a baby deer, 
ripping its throat, and devouring its innards? No! It must not be! We 
recommend that the deer be left alone, and i> ; that cannot be, the 
excess deer should be moved to other parks and open areas where 
there are presently no deer. We re'pet the report of the U.S. 
Department of Deer. They are being influenced by outside forces. 

— From the Desk of Robert Alan, Chairperson of the Mountamperson 
Club. 

We all know that there are certain natural truths which we as a species 
have violated. We have sown poorly and harvested all. The live square 
miles of Pattie Park must be protected trom all human incursion. On 
our last backpack to the top of Cameron Crag, we recorded large 
amounts of litter and hundreds of starving deer. The Park cannot 
support the deer because ot the tampering ot humans. Any plan to cull 
the herd now is simply more tampering. We are not wise enough to 
know what to do. We must stay out of it. Nature will tind a way. 

— From the Gun Room at Twelvepomt Lodge, Bob Hawkins, Manager 
Everything was fine twenty years ago. There were enough deer to gu 
around, and there were good bucks and a good selection of does for 
meat Soon after the park was established, we started getting a lot of 
people nosing around and counting predator species and making rules 
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and really interfering with the way it has always been here. Now the 
deer are starving, the plant life is all eaten away, there are no predators 
at all (the ones that there were all moved down slope and started 
attacking the farm stock). It's a pretty poor situation. The deer are 
dependent on the tourists for handouts and on their garbage. 

—U.S. Department ot Deer Research and Development, Colin Young, 
Asst. Director. It is the consensus of our staff of wildlife managers that 
the present ongoing study entitled Deer; USDODR&D 
Regional Park, California, PRO). Dir. L. Laton GS-14, needs more work. 
Our results to date, though few, are significant. 

1. Deer do not move well. 

2. Deer do not adapt well to new places. 

3. Deer like to stay where they are. 

4. It costs a lot to move deer, and they most otten die it moved. 
Recommendations: More study is needed. 

— The Citizen's Group for the Preservation ol the Deer oi Pattie Park, 
Barbara Porter, Director. 

As cruel as it may seem, we recommend a controlled shooting of a 
large portion of the deer herd in Pattie Park. Government studies (after 
years of work) indicate that the successful removal of excess deer from 
Pattie Park is prohibitively expensive and would most probably result in 
the death of most of those moved The present situation has been 
ruinous not only to the deer — causing starvation and degeneration ot 
the herd — but it has also been ruinous to those of us who use the park 
for personal and family recreation and to the local farmers and 
homeowners. A contr 'led hunt seems the only solution. We 
recommend that the state conduct a controlled hunt which will ensure 
a breeding population and which wiL enable the plant lite to recover. 
We also recommend that a predator population ol wild large cats and 
coyotes be introduced into the park and protected trom hunting so 
that a balance may be reinstated. 
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Step 2 

Q: What is an interest group? What sorts of interest groups are 

represented above? 
Q: Which interest group has the "right" solution? Is there a right or 

wrong answer to most such problems? 
Q: How many of you changed your minds on the issue as more facts 

and more opinions were aired? Are interest groups a good thing? 

(Yes, they bring out varied opinions and facts.) 
In the above, find a fact that was interpreted one way by one group 
and another way by another group. What does this tell you about the 
nature of facts? 

Step 3 

Discuss: Environmental issues are very emotional ones. Facts often get 
lost in emotional messages. Many decisions on t tvironmental issues 
are made on an emotional basis. 

FOLLOW-UP 

Check "The Bambi Papers" thoroughly, word by word and phrase by 
phrase, for bias and emotionally charged language. Often 
environmental issues are drawn along liberal and conservative lines. 
Underline conservative statements in blue and liberal statements in 
red. Is there as much of one color as another in "The Bambi Papers"? 
Do you detect a bias on the part of the real writer of "The Bambi 
Papers"? Underline moderate statements in green. Does this change 
your appraisal of the point of view of the writer? 



1 ONLY KNOW WHAT 
I READ IN THE PAPERS 

DESCRIPTION 

Students detail some of the techniques used in the media to influence 
thought and opinions. 

OBJECTIVE 

D-1. To understand that communications media, through reporting, 
advertising, and other programming, can widely influence public 
attitudes about the environment. 

PURPOSE 

The student details some of the techniques used in the media to 
influence thought and opinion. 



Time Where 

1-2 hours classtime Gassroom 
Student time 

Topics Materials 

Media, energy, environmental None 
ethics 



LEAD-UP/PREPARATION 

None 

ACTIVITY 

Step 1 

Have your students search newspapers and periodicals ( or articles and 
ads concerned with energy. Have the students extract frcm the articles 
words or phrases that they believe to be emotionally charged. The 
teacher may give some examples to start. List selected words and 
phrases on the board. 
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Step 2 

Ask each student to write the most emotionally charged article s/he 
can, using as many of the listed words and phrases as possible. Ask 
your students to share their results with the class 

Step 3 

Class discussion. 

Q: is your news article a true representation of the tacts involved? 

Q: Is your news article fair? If not, to whom is it unfair? 

Q: Are there any times when writing an unfair article might serve a 

good purpose? 
Q: Why do writers use emotionally charged wcrds ? 
Q: Would your energy article be read one way by an environmentalist, 

in another way by an industry representative, and in yet another 

way by the average citizen? 

FOLLOW-UP 

1. Usin^; only advertisements put out by oil companies and public 
utilities, create an energy ad bulletin board. Have your students rate 
each ad on its* 

• Attractiveness 

• Factual content 

• Believabihty 

• The value system it represents 

2. Devise some evaluative scale, perhaps a scale from one to ten. Rate 
and compile the results tor each ad Lead a class discussion on the 
results: 

Q: Which is the best ad? Why? 

Q: Why do you think energy companies have such active ad 
campaigns? 

Q What other groups try as hard to get their points across? 
Q: How do environmental groups get their points across? 
Q: Are there other "mtluencers" m our society? 



PLAN IT OF THE APES 

DESCRIPTION 

Students write for use in their own class lesson plans reflecting th? 
biases of selected interest groups. 

OBJECTIVE 

D-2. To be aware that a variety of public and private organizations can 
use educational programs to influence public opinion about the 
environment. 

PURPOSE 

To show that a variety of public and private organizations can use 
educational program^ to influence publr opinion about the 
environment. 



Time V\here j 

1 " 2 hours Classroom j 

Topics Materials 
Energy, education A sample lesson plan tor each 

student 



LEAD UP/PREPARATION 

Share this lesson plan form or some other plan ot your preference with 
the class. Outline the essential parts for the students. Discuss how vou 
prepare your le3Sons; mandated curricula, tcjeher-made materials, 
your traimng in research and idea generation, how vou share your 
ideas with your colleagues, and how they reciprocate in kind 

continued 
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ACTIVITY 

Step 1 

Assign each student one of the lesson plan titles below: 



Energy for the Future 
Cleaning up Your Community 
Planning a Park 
Wilderness Adventure 
Recycling for You 
International Problems 
The Story of a Fish 



Step 2 

Now, assign each student the role of lesson plan writer working for 
one of the following organizations which prepared materials for use in 
the classroom: 



Department of the Interior 
Major Oil Company 
Public Utility Company 

Internationally Known Environmental Organization 
Major Lumber Company 
National Sportsmen's Association 
Society of Scientists 



Step 3 

Give the assignment. Each student is to prepare a lesson plan with the 
assigned title, pretending that s,r e is working for the organization 
assigned. The teacher should start one on the board as an example. 
Discuss: 

Q" Whdt idea are you trying to get across? 
Q Who is your audience? 



Step 4 

Once the lesson plans are finished, have the students who wrote 
lessons with the same title — but for different organizations — compare 
their lesson plans. 

StepS 

Class discussion. Ask: 

Q: How interesting are your lesson plans to students? To teachers? 
Q: What is the message your organization is trying to get across to 

school populations? How well will the message of your 

organization be understood by the audience? 
Q: How well hidden is the message? You just cannot come out and say 

that Blottos are good for you, so eat 'em! No one wil! go for that. 
Q: When you compared your lesson plan with those of your 

classmates, were you able to spot their biases? Could you easily tell 

for whom they were working? What biases can you spot in this 

lesson plan? 

FOLLOW-UP 

1. Search out materials in your classroom which have a point of view 
or which have something to sell. Are all of those materials sneaky or 
bad? Which ones are better than others? Why? Are these the same 
ones you happen to agree with? Why are these materials used in 
your school? Do you think teaching materials should be examined 
for bias before they are used? 

2. Make the book, Hucksters in the Classroom, available to your 
students. 
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A LESSON IN LETTER WRITING 



DESCRIPTION 

Students use a model letter form to team how to write an effective 
etter to those who might have an effect on the outcome of an issue of 
mportance to the environment. An aaual letter-writing campaign is 
planned. 

OBJECTIVE 

>3. To be aware of the various avenues which are available for 
ndividual expression of concerns about the environment. 

URPOSE 

To show that individuals do have avenues of expression for their 
concerns on environmental issues. 



Time 

2 one-hour periods 
Topics 

Environmental legislation, 
environmental values 



Where 
Classroom 

Materials 

Model letter form (see below) 



-EAD-UP/PREPARATION 

Vepare a copy of the model letter form for each student. 

MODEL LETTER FORM 

. Use stationery or 8 1 / 2 "x11" white paper. 
I Leave wide margins at top, bottom, and sides. 
. Letter parts: 

a) Date 

b) Name and address of political person 

c) Salutation 

d) Body: single space 

e) Closing 

f) Signature 

g) Typed name and address 
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a. February 10, 1982 

b. The Honorable Angela Quartiroli 
United States Senate 
Washington, D.C. 20015 

c. Dear Senator Quartiroli: 

d. Our environment xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx<xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

I urge you to xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xx-xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

e. Sincerely, 

f. Starr Parkhurst 
100 Elm St. 
Berkeley, CA 94707 

ACTIVITY 

Step 1 

Distribute the model letter form. Discuss the parts of the letter. 
Step 2 

Have each student write a model letter on some environmental 
concern of his/her choice. Ask the students to share their letters and 
comment on the form and the content. 

Q: Will this letter actually be read by the person to whom it is 
addressed? 

Q: Wiil it first be screened by a staff member? 

Q< How effective is the language you have used? Are your arguments 
convincing and well supported with evidence? Have you appealed 
to the emotions and to a sense of fair play? Do you use an 
argumentative, accusatory, or threatening tone? 

continued 
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Q: Have you made concrete suggestions for the solution of the 
problem as you see it? 

Step 3 

Have the students p'an an actual leMer writing campaign on some 
issues of concern to them in the environment. Have them suggest who 
might be the best person, persons, or groups to contact. 

Step 4 

Write! 

FOLLOW-UP 

What other forms of personal expression are available to the citizen? 
Which are the most effective? 



VACATION HOMES 

DESCRIPTION 

Students hold small group meetings to prepare statements on an issue 
of use or restriction of use of national forest land for vacation homes. 

OBJECTIVE 

E-1. To understand that governmental agencies at state and national 
levels monitor the environment, make recommendations for laws, and 
monitor the implementation of the laws. 

PURPOSE 

To demonstrate that environmental policy and law are implemented 
through agencies established for that purpose, and that such agencies 
often have to make trade-offs which they believe to be in the best 
interest of the parties involved. 



Time 


Where 


1-2 hours 


Classroom 


Topics 


Materials 


Forests, land use planning, 


Scenario (see below) 


environmental legislation 
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LEAD-UP/PREPARATION 

Prepare copies of the scenario below describing a hypothetical 
situation and distribute them to the students. 

There are 50 summer cabins on Lincoln National Forest land along Bear 
Creek. The sites for these cabins were leased to private citizens 30 
years ago. At that time, there was very little forest recreation in this 
area. 

Since ihen, the nearest city has grown tenfold. Recreation ir, the Bear 
Creek area is almost 20 times what it was 30 years ago. 
Some people feel that those 50 cabins should no longer be permitted 
to dominate that area of Bear Creek and that the land belongs to all of 
the people. 

Should 50 families have Bear Creek to themselves or should their 

157 
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leases be terminated and the cabins removed? Should the cabin 
owners be allowed to remove the cabins? Should they be reimbursed 
for their value? 

ACTIVITY 

Step 1 

Divide the class into three groups: 

1st group: Three or four students will represent the Forest Service 
Advisory Board. They will conduct a hearing and come to a decision. 

2nd group: Half of the remainder of the class will role-play the cabin 
owners. 

3rd group: The other half of the remaining students will represent the 
general public. 

Step 2 

Distribute the scenarios. 
Step 3 

Allow the "cabin owners" and "general public" time to prepare 
testimony stating their reasons for either renewing the leases or 
abolishing them. During this period, the U.S. Forest Service Advisory 
ioard should plan the hearing procedures, specifying who testified, for 
low long, and in what order. 

Step 4 

When all groups feel they are ready, the hearing should be convened. 
After the testimony has been presented and opportunity for rebuttal 
provided, the Advisory Board should meet briefly to r C ,-ch a decision, 
t should then return and report its decision to the entire 1 ss, 
explaining the reasons for its decision. 

FOLLOW-UP 

Discuss the means by which such land-use decisions are made in 
your local region. 

Note: It is useful to have the classroom arranged as a hearing ^oom 
for the meeting or to find an available auditorium. 
2. Have students research the land use policies and history of the 
controversy surrounding the Lake Tahoe Basin. 



Adapted from Project Learning Tree 
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WHO RUNS THIS PLACE? 

DESCRIPTION 

Students collect information in a school survey to determine how the : r 
school functions, what the power structure is, and who makes the 
rules. 

OBJECTIVE 

E-2. To understand that environmental laws reflect a great many factors 
such as economic consequences to an industry, technological 
development, and short- and long-term consequences for the 
environment. 

PURPOSE 

To encourage students to be aware of the rules and laws in their 
surroundings and to play an active role in improving the situation, if 
needed. 



Time 

Two 45-minute periods 



Where 

Classroom and school 



Topics Materials 

Ecology, environmental ethics, Question sheet for each team 

recycling of 2 
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LEAD-UP/PREPARATION 

Introduce the idea of a closed system and discuss how a school could 
partially operate on a closed-system approach. What rules close the 
system? Who controls the closed aspects of the school? 

Distribute question sheet containing the following environmental 
questions. Also, for each question, ask "Who is in charge of this?" 

a. Does the school have pop machines? Are they returnable bottles? 

b. What happens to the garbage from the cafeteria after lunch? 
What could be done with the paper? 

What could be done with the wasted food? 

continued 
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c. 



d. 
e. 



h. 



k. 
I. 

m 



o. 



Docs your school use washable plates, silverware, and glasses' 
If not, what does it use? Are these utensils biodegradable' 
From renewable resources? 

Is school trash burned on the site? It not, what happens to it? 
How many teachers run dittos on both sides' Ask ten teachers and 
figure the percentage. 

How many teachers use scrap paper for short quizzes or other activ- 
ities in the classroom? If they do not, ask their reasons Ask ten teach- 
ers and figure the percentage. 

Do any teachers have a box for scrap papers to be tossed and taken 
to a recycling center? 

Qoes the office use recycled paper? If not, ask why. 

Some schools use scrap paper to make scratch pads. Does your 

school? 

Does your school have any trees on the site? How many? What kinds? 
Would you like to see more trees planted? Where' For what reasons' 
Does the school site have lawns and shrubs? 

Is it realistic to try to make a school a politically open system' Why 
or why not? 

Name some things that schools use which are not kept on the school 
site and most likely could not be recycled. 

Mention some things which have to be brought into the school which 
the school cannot provide for itself. 

Is it possible for an entire nation to be a totally closed system? Name 
some things which it cannot keep within its boundaries— things which 
are shared by all nations. 

Name some things which the United States must get from outside its 
borders. 

What is the onlv physical unit (area) which can be called an actual 
closed system? 



ACTIVITY 

Step 1 

Hand out question sheets Allow students to work in pairs outside the 
classroom to gather as much information as possible Encourage them 
to ask people questions. This is a high risk activity. 

Step 2 

Allow students to report their findings to the class the next day. Follow 
the repots with a discussion: 

Q: Are there some ways the school operates that you don't 
understand? 

Q: What changes could be made to minimize this' 
Q: What steps would be needed to carry out a new policy or 
procedure? 

Q: What did you learn about the school or the people in the school 
that you did not know? 

Question sheet adapted from Environmental Education Activities Manual 
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I GOTTA BE ME! 



Description 

tudents analyze actions of individuals in the built and natural 
environments and make value judgments. 

OBJECTIVE 

-3. To understand that the effectiveness of environmental law is 
dependent on the extent to which individuals and groups accept 
esponsibility for the care of the environment. 

>URPOSE 

To show that environmental rights of the individual are protected to 
the degree 'hat individuals assume responsibility for the environment. 



Time 

1-2 hours 

Topics 

Aesthetics, stewardship, 
environmental ethics 



Where 

Classroom 

Materials 

Camera and film or drawing 
paper, crayons or felt pens 



.EAD-UP/PREPARATION 

nitiate a discussion on the effects that human actions can have on the 
environment., 

Q: Are most such effects good or bad for the environment? Deal with 
ambiguity! 

ACTIVITY 

Stop 1 

lave rhe students comment on the following actions- 

• A person who is really into music plays his radio very loudly in order 
to share it with everyone else in Griffith Park. 

• A person in love picks flowers from a meadow near Donner Lake 

• A' curious person digs up a badger hole in Stanislaus National Forest 

• A clean person burns his trash in a San Diego suburb. 



• A movie director adds rocks and bushes to a scene in a movie s/he is 
shooting in the Yosemite Valley. S,he paints the rocks in the scene. 

• A person who is against offshore drilling in California climbs the 
north tower of the Golden Gate Bridge on a busy Sunday afternoon 
in protest. 

• A person, finding a litter basket in a Eureka park that is lull, puts his 
ice cream wrapper in his pocket. 

• A person whose car needs a muffler and a tune-up takes a drive 
along the Big Sur coast. 

» A person in scuba gear goes abalone hunting off Santa Cruz. 

• A family tows a motor boat behind its motor home on ihe highwa\ 
to Lake Tahoe. 

© A hiker in the Trinity Alps walks 30 vards (*G meters) off the trail and 
carves his name in a tree. 

Step 2 

Have each student select one or more ot the actions to illustrate One 
way to do it would be to recreate the action and have a picture taken. 
Another way would be to draw a picture of the deed, or act it out for 
the class. 

Step 3 

Have each student then illustrate the results of the deed in detail; e.g., 
the tower climber caused a traffic jam, caused rescue teams to risk 
their lives, and was eventually arrested He did little to further 
publicize or forward his cause. 
Step 4 

Have each student illustrate a counter-deed; e.g., the man organized a 
letter-writing campaign against offshore drilling 

FOLLOW-UP 

1. Each student can design a promotional campaign to illustrate the 
good and/or bad outcomes as determined above. Have the students 
brainstorm some more actions showing how individuals interact 
with the environment in responsible and irresponsible ways 

?. Make a bulletin board. Add newspaper clippings showing individual 
environmental interactions. 
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Energy and Environmental Resource 

Management Activities 




ENERGY AND ENVIRONMENTAL 
RESOURCE MANAGEMENT 



Issues 

The ultimate goal of resource management rn the present-day context 
is to increase the productivity of our environment to meet the needs of 
an expanding population. On the underside of that optimistic outlook 
there is another equally urgent goal !o ensure our survival. One 
concept emphasized in the section of the Natural Environment is the 
importance of habitat for the survival of any species of wildlife. In thrs 
section, that concept is applied to the humun race and particularly to 
those of us who share in that part of the planet called California. 

We are all familiar with the type of resource management that results in 
building a dam to provide for a continuous flow of water to an urban 
area, or a public works canal that cdrnes water to farmlands for 
irrigation. And most of us have experie need the need to conserve water 
or gasoline when there are shortages. But after the dam was built, we 
discovered that fish no longer came up the rivers to spawn, and when 
the farmlands were irrigated, we discovered that salinization due to 
pcor drainage was reducing the productivity of the land. One attempt 
to control the environment and manage a single resource led to other 
problems and the need for managing other resources. When the water 
or gasoline shortage abated, we knew wc were still vulnerable and our 
lifestyles could be affected almost any time by another scarcity. Along 
the path of these experiences, the meaning of resource management 
has changed from a one-problem approach to a holistic outlook and a 
tacit recognition that humans are, in fact, only members of a biotic 
team. 

A holistic approach to resource management is based on the 
recognition of at least two realities about our environment. One is that 
the environment is infinitely complex and any system for managing its 
resources must take into account all tl,e ramifications that ensue from 



any intervention into its operation. Another is that we are confronted 
with the reality that we are approaching the economic limits of 
nonrenewable resources such as oil and gas. We face the challenge of 
finding a new basis for continued prosperity and a satisfactory quality of 
life. The answer lies in an increased reliance on and caring for 
renewable resources, such as forests, fisheries, farm soils, and 
rangelands. Underlying this shift in emphasis is another recognition that 
our natural resources constitute our true wealth now and for future 
generations. 

Four concepts have been defined for developing students' 
understanding of resource management. The first is concerned with 
conservation, one way in which the real supply of resources can be 
increased by consuming less. The second is concerned with renewing 
resources, the problems involved m establishing continuously renewing 
supplies of resources. The third is concerned with understanding past 
— and present-day models for resource management and the lifestyles 
that include this as part of everyday living. The fouith is a description of 
the model for resource management that is being developed in 
California through the state government. A selected number of 
resource management departments are described in terms of the long- 
range problems with which they are dealing. Their particular 
departments were selected because their long-range planning needs so 
clearly exemplify the range of environmental problems which our 
society, in general, is confronting. Other departments within the 
Resource Agencies are also described more briefly and a number of 
educational materials that are available from each agency are listed and 
described. Detachable, addressed postcards for ordering materials or 
requesting information from each department accompany the materials 
list 
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ENERGY AND ENVIRONMENTAL RESOURCE MANAGEMENT 



MAJOR CONCEPTS 



OBJECTIVES 



A There are a number of historic and present-day 
models which can be used in developing resource 
management programs 



B Conservation is the most immediate way of increasing 
the real supplies of a natural resource. Conservation 
practices focus on more efficient uses ot natuial 
resources. 



C Some resources are renewable and can be 
maintained so they will provide consistent and 
continuous supplies of resources as they are needed. 



D Resource agencies and their departments maintain 
the productivity of our natural resources into the 
future. 



1. To understand how groups of people historically have managed scarce natural resources 
for their collective benefit. 

2. To be aware of the key factors in the world today that have contributed to the decreased 
ava'labihty and quality of all natural resources. 



1. To be aware of the importance of non-rtnewable resources for maintaining our lifestyles. 

2 To be aware of economic, legislative, social, and other means that can be used in 
promoting the conservation of resources. 

3. To become aware of the potential for recycling and reclaiming resources. 



1. To be aware of the role of technology in renewing and recycling resources. 

2 To understand that through technology, we expand the range of resources which we 
use rn meeting our needs and desires. 

3. To be aware of the complexity which often exists in resource management, especially 
when intergovernmental and intercorporational cooperation is required. 

4. To understand the necessity of long-range planning for resource management in relation 
to the assessment of future needs. 



See California State Resource Agencies section. 
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ENERGY AND ENVIRONMENTAL RESOURCE MANAGEMENT OBJECTIVES & ACTIVITIES 







K-3 


4-6 


7-9 


10-12 


CONCEPT A 


1 \<) understand how groups of people historic ally 
have managed scarie natural resources tor thmr 
c ollective benefit 


The tedcher gathers and 
brings to cldSs natural 
materials usecJ by 
t dhfoinid Ndtue 
Anient dns 


Students panic tpate in d 
dec ision -mak i ng Simula* 
tion game taking pld< e 
on d wagon train 


Students are presi nt"d 
with situa i" c anis 
ciesc nbing a lifestyle from 
the pas* and present 
ex pec tattoris tor the 
future 


Students describe 'heir 
attitudes toward natural 
resources from the 
viewpoint of persons in 
the distant past 


2 To be aware ot the key factors in the world today 
that have coi.mbuied to the decreased availability 
and quality ot all natural resources 


Stucients simuldte the 
e'tei ts ot population 
growth 


Students monitor \\ 
c ommerc id is anci ciisc uss 
how c onsumption 
patterns have ( hanged 

( )\ I 1 [ U I It 


Stucients study niau* ot »n 
imagined wetland island 
I hey non c h inges owr 
1 1 me and make 
recommendation* tor tin 
cievelopment o. the 
island along more 
enviionmeniail. sound 
lines 


Students research the 
changes which have 
occurred tn local 
commuie patterns since 
World War It 


CONCEPT B 


1 To be aware of the important e ot nonrenewable 
resources tor maintaining our |itest\Jes 


Stucients monitor their 
< Idssroom wdter use dnd 
take dc tion to reciuc e 
wdter use 


Students c onciuc t an 
energy audit ot their 
c lassroom anci ciisc uss 
energy waste 


Students .ake a look at 
the a r pollution 
problems or Los Angeles 
and determine ways in 
which AngHenos might 
improve the situation 


Students learn to read 
electric and gas meters 
Thev do an energy audit 
of tno'r homes 


2 fo he av\«tre ot et onomit legislative social and 
other means that can be usee) in promoting the 
( onservjtion ot resources 




Stucients Conduct a 
survey to assess attitudes 
anci incentives lelated to 
re< \< ling 


Students examine tne bill 
whi< h made the 55 miles 
per hour speed limit the 
Idw its hows anci wh ✓s 


Students state their 
opinions on the many 
"ways" to save a tree and 
rank them on effective- 
ness and desirability 


i lo become aware ot the potential tor recycling and 
'ec Kiimin^ resourc es 


Stucients nidkc paper 
from usecj paper 
c ardboard dnci Other 
materials 


Students c hoose a house- 
hold c ontainer anci 
rest-arc h how it was 
made and what happens 
when it is thrown 
away 


Students put :oeether a 
pic nic lun< h w ith the 
minimum amount ot 
unrec y< Idble materidls a 
garbage tree lunc h 


Students take ? fact- 
finding trip to a local* 
recycling center and 
interview the persons 
involved in (he recycling 
effort 


1 CONCEPT C 


1 Jo be aware ot the role ot technology in renewing 
and recycling resources 


Stucients take d short 
tielci trio to a ( hnstmas 
tree farm or sdles lot 
Stucients make dec isions 
dbout Christmas ees 


Stucients \. isit a 
lumberyard anci interview 
a lumberyard worker 


Students mdke musical 
instruments ocit ot forest 
mdteridls 


Students learn how 
agriculture alters the 
biosphere and how much 
land surface has been 
altered by human 
activity. 


2 lo understand th it through te .inologs we expand 
the range ot resources which we use in meeting our 
needs and desires 


SliiMf'Mtk pv imim> tkiiiir 
mvjvj* iin t Aiii iiii k lilt II 

shoes consicier how 
shoes are made, anci 
identify the variety of 
mdteridls used 


Students 'ake a survey 
of things at school, how 
the$e things got there 
and the fuel used .'or 
moving these 


Stucients Icjrn rudimei.ts 
of road mdp redding anci 
ciisc uss trdnsportdtion in 
California, past dnd 
present 


Students design environ- 
mental, energy and 
resource management 
games requiring techno- 
logical solutions 


J lo be dware ot the c omplexity that otten exists in 
resource management, especially when intergovern- 
mental and interc orporational cooperation is 
required 


Student, pljn dnd 
manage a classroom 
gdrden 


Students are each given 
control over one major 
resource They negotiate 
wirh other students to 
get needed resourc es 


Students researc h 
episodes ot California 
history c oncemed with 
resource mandgement, 
sue h as The Gredt Sdn 
f rdnciscc Egg War 


Students discuss a 
hypothetical situation 
showing the trade-effs 
necessary to, and 
common in, resource 
mana&oment. 


A lo understand the necessity ot long-range planning 
lor resource management in relation to the <i sess- 
ment ot future needs 




Stucients compare their 
"lifespans' to the 
' lifespans ' ot selecteci 
resourc es 


Students design d 
community emphasi/ing 
the rcloJ.omhip between 
the work pla* e and the 
resid^nc e 


Students organize an 
expedition walking tup 
of 200 hundred miles (320 
km) or more, using a 
systems approach to 
planning and problem 
solving 


n ONCEPT D 


See ( dlitornid State Resoun e Agenc ies sec lion 

i m 
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RESOURCE MANAGEMENT 



WAY 

DESCRIPTION 

Students describe their attitudes towards natural resources from the 
viewpoint of persons in the distant past, recent past, present, and 
future. 

OBJECTIVE 

A-1. To understand how groups of people historically have managed 
scarce natural resources for their collective benefit. 

PURPOSE 

To show that attitudes towards management of resources change with 
time and are not absolute. 



Time 


Where 


1 hour 


Classroom 


Topics 


Materials 


Cultural history, 


None 


environmental values 





LEAD-UP/PREPARATION 

Divide your class ;nto six small groups. Assign a time to each group as 
follows: 

Group 1 

Ancient Greece, 500 B.C., when it was believed that the gods and 
demigods and all sorts of nature spirits inhabited wild places Ever> 
tree had a spirit, and every brook its guardian being. 

Group 2 

The late Roman Empire, 300 A.D., when the gods were forgotten and 
the Empire and its works, roads, army, and monumental buildings were 
the symbols and substance of the people. 

Group 3 

The early middle ages, 750 A.D., when all was fear and superstition, 
when learning was almost forgotten and the sword was often used, 



WHEN 



when few traveled and only a few could read. 
Group 4 

The High Renaissance, 1550 A.D., when the ideas of the ancients were 
rediscovered and beauty and art flourished along with trade and the 
opening of the East and the New World. 

Group 5 

The Age of Enlightenment, 1700 A.D., when science became the way to 
the new horizon of prosperity and self-knowledge, the age of Newton, 
Descartes, and Voltaire. 

Group 6 

The Industrial Age, 1880 A.D., when new methods and mass markets 
created the highest standard of living for the greatest numbers of 
peoples ever, when natural resources were used in ever-increasing 
quantities for the greatest good for the greatest number. 

ACTIVITY 
Step 1 

Have each group devise an answer to each of the following questions 
in keeping with the attitudes of the people of the time they represent. 
Some of the questions have a modern basis and would be absurd if 
asked of an ancient Greek or of Newton, but have your students 
answer them anyway. 

Q: What is the worst thing your government (king, emperor, etc.) is 

doing to your town, city, or countryside? 
Q. What can you do to change your government's actions toward the 

environment? What impact can you have on the actions of those in 

power? 

Q: Your neighbor has just cut down an acre of trees to use as 

firewood. What do you think about that? 
Q: The local merchant is selling alligator shoes. Are you going to buy 

i ny? 

Q: The government has just passed a road tax. How should the monies 

generated be used? 
Q. The king (president, emperor, senate, etc.; has just called for the 
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raising of an army to fight the bad guys from the East, When are 
you going to join up? 

Step 2 

Share the responses made by each group with the class Have one 
member from each group explain the attitude of the people of his/her 
time towards the issues raised by the questions. 

Step 3 

Answer the six questions in a class discussion. The entire class is now 
here in the present. What consensus, if any, is reached by the class on 
the six questions? Did people in the past have as many divergent views 
as do people nowadays? If not, why not? (Possible the effect of media 
bombardment.) 

Step 4 

Make a chart for study of th<» responses, through time, to the six 
questions. 

FOLLOW-UP 

1. Have the students sketch an outline for a science tiction story based 
on one of the six questions which will describe hypothetical future 
attitudes towards power, helplessness, resource management, 
endangered species, mass transit, war, etc. 

2. Have the students do in-depth research on the historical period they 
represented. Some interesting research topics might include: 



Thirteenth century smog laws in England 
The great buffalo hunts 



• 

• The Dodo bird 



The effects of the Hundred Years war on the countryside and 
population of France 

Child labor practices in the first half of the nineteenth century 
The growth of the Venetian glass industry 
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BAY BRIDGE BLUES 

DESCRIPTION 

Students research the changes which have occurred in local 
commuting patterns since World War II. They investigate the growth of 
their community over the last few decades 

OBJECTIVE 

A-2. To be aware of the key factors in the world today that have 
contributed to the decreased availability and quality of all natural 
resources. 

PJRPOSE 

To describe the changes which havr occurred since World War II in 
local communities due to mcrea^rigly complex changes in technology 
and population. 



Time 

3 hours spread over 2 weeks 
Topics 

Transportation, land use 
planning, cities 



Where 

Classroom 

Materials 

Access to phone books from 
majc communities in 
California, envelopes and 
stamps 



LEAD-UP/PREPARATION 

Hold a class discussion on the growth of your community. 

Q: How old is the house you are living in? 

Q: What was there before your house was built' 

Q: What was the street like before your house was built? 

Q* Was the large street near your home always as wide as it is now' 

Q: How long has the local grocery store been there' 
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RESOURCE MANAGEMENT 



ACTIVITY 

Step 1 

Prepare a list or ha 1 the students prepare a list ot tho major bridges 
California. Such a list would include Los Angeles Harbor Bridge, 
Benecia Bridge, Humboldt Bay Bridge-Causeway, San Diego Harbor 
Bridge, Golden Gate Bridge, San Francisco Bay Bridge, San Mateo- 
Hayward Bridge, Dumbarton Bridge, etc 

Step 2 

Divide the class into research teams of two to five students Assign 
each a bridge to study. Help the students to tind addresses ot the 
administrators tor their assigned bridge. Use phone books 

Step 3 

Have each group answer the following questions in a report 

Q: When was the bridge builtr 

Q: What was mere before the bridge was built? 

Q: What are the physical characteristics ot the bridge length, height, 

type, type of vehicular traffic — cars, buses, trains)? 
Q: What are the peak hours of use' 

Q: Where are the users going? How did they get there beiore the 
bridge was built? 

Q: What is the average length ot time it takes to commute over the 
bridge? 

Q: What are the worst traffic problems on the bridge? When do they 
occur? Is anything done to alleviate rush hour trattic? 




Q: What are the bridge director s phns for the luture? 
Step 4 

Discuss the following: The ability of a worker to tra\e! from home to 
job will olten determine the possibility ot a person h\mg in a particular 
area, as well as the possibility of a business locating in a particular 
area. Many "bedroom" communities depend on the major bridges for 
their existence. The Golden Gate Budge made it possible tor large 
numbers of people to live in Marin Countv and work in San Francisco. 
Property values tn Marin County are very high largely because ot the 
ease with which the residents can ge> to their jobs in the city and to 
other attractions the city has to offer 

Q. What are the positive and negative short and long-term ettects of 
the major bridges of California? (Dependence on auto, building of 
freeways, growth of suburbs, decentralization ot oopulation, 
depopulation ot inner uties, etc ) 

FOLLOW-UP 

1. Take a tr»p to your local planning commission ottices. Ask to see 
maps of your cc nmunity from 1945 to now What are the major 
differences you see? 

2. What is gentrification? (Migration ot upper middle class families 
back into the cities.) Is this a good or a bad trend* What a r e cities 
doing to encourage* gcntntication? 
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METER MIND 



DESCRIPTION 

Students learn to read electric and gas meters. The\ do an energ\ audit 
of their homes This can be extended to gasoline and other 
commercial energy sources. 

OBJECTIVE 

B-1. To be aware of the importance ot nonrenewable resoui\es tor 
maintaining our htestvles 

PURPOSE 

Energy in all torms is becoming increasingly scarce The lesson shews 
that consumption patterns have been and ma\ be turther altered m 
response to the energy crunc h 



Time 

2 hours in class plus 
homework 

2 weeks home survev 
Topics 

Energy resources, technology 
economic s 



Where 

C lassroom, home 1 



Materials 

For each student 
Student Activity Sheet (see 
below;, How to Read Your 
Kilowatt-Hour Meter Sheet 
(see below) 



LEAD-UP/PREPARATION 

Prepare Student Activity Shoot and How to Road Your Kilowatt-Hour 
Meter Sheet tor distribution to the class, 

How tu Read Your Kilowatt-Hour Motor The kilowatt-hour meter is an 
instrument used to measure electrical energy consumed by a customer 
Two types of meters used by the power company are the digital- and 
dial-type meters. The digital meter is read directly from left to right as 
shown in Figure t. Readings on some digital meters are obtained by 
multiplying by ten. 
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HE Em 



= 8,290 kwh 



= 8,290 kwh 



x 10 = 8,290 kwh 



hguro J DiyiUil kilowatt-Hour \ivh*rs 

Most mr i' rs have four or live dials (see f igure 2) On the figure above, 
each of the d.ais indicates the number ol kilowatt-hours (kwh) 
registered by the meter during the time that the hand on that dial 
makes one complete revolution So, when the hand on the ri^ht-hand 
dial has passed 'rom one figure to the next, \ m ot 10 kwh, or 1 kwh, 
iias been us n d. 

Be sure to read the meter "backwards"— from right to left— and 
remember to read the smaller ol the two numbers between which the 
pointer on the dial is standing. This is very important. 

Note that the pointers of the 10 and 1,000 dial^ rotate clockwise and 
counterclockwise on the 100 and 10,000 drals. During the time that the 
pointer on any one dial is making a complete revolution trom 9 to 0, 
the pointer on the next d<al to the left will pass from one figure to the 
next. Therefore, although a pointer on one dial may appear to have 
arrived on a given figure, t. at figure should not be read unless the 
pointer on the dial to the right has reached or passed 0 For example, 
in Figure 2, the pointer on the 1,000 dial looks as if it is on the S, but 
you should read that dial "4" because the pointer on the 100 dial, to 
the right, has not made a complete revolution to 0. The correu reading 
ts shown under the dials. 

c ontinued 
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ACTIVITY 



Figure J— Dial Kilowatt-Hour Meter 



Step 1 

Distribute How To Read Your Kilowatt-Hour Meter to the class Co over 
the material until the class understands it. Give plenty ot examples 

Step 2 

Discuss the key concepts. 

• A kilowatt is a measure of electricity, it is 1000 watts of electricity, it 
is the amount ot electricity used by lighting ten 100 watt bulbs tor 
one hour 

• Conservation etforts have measurable ettects on eoi . ^nmption 

• Reduced consumption means savings on utility bills 

• What people do makes a difference. Rate ot use ot energy resources 
will determine how long supplies last 

Step 3 

Have your class take the Student Activity Sheet home tor two weeks, 
be sure stuaents follow the instructions carefully. 

Step 4 (Optional) 

This energy lesson includes reading gas meters and fuel oil bills and 
keeping track of gasoline purchases. Students may then be able to 
total their direct home or school use (per day or per month) of 
commercially-supplied energy. Some conversions may be necessary in 
order to make figures comparable: convert to units ot Calories per day 
(Cal/dav; as follows: 

natural gas. cu. ft. /day * 260 calones/cu. ft. - Cal'day 
(based on typical content 1,030 BTU cu. tt ) 
fuel oil: gal/day \ 34,000 cal/gal = Cal/day 
gasoline: gal/day x 32,000 cal/gal - Cal/day 
electricity: kwh/day * 860 cal/kwh = Cal/day 
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Going a step further, recognize that getting energy to the home also 
costs energy. Mining, refining, and transporting fuels also require 
energy use. You can approximately account for that cost by multiplying 
natural gas, fuel oil, and gasoline Cal/day x 1.1 to get a new Cal/day 
total. 

Electricity generated from fossil or nuclear fuels is more fuel-expensive 
to produce than are primary energy sources. For every three units of 
fuel burned, only one unit of electricity is realized. The balance is 
released as waste heat To approximate the system input for the 
electric Cal/day, multiply the figure times three. 

Step 5 

To calculate per-persun share of this Caloric total, divide by number of 
persons in the household lor number ot students in the school it 
school records are u^ed). 

FOLLOW-UP 

Consider other ways people use energy that do not show up on their 
home utility bills (manufacturing costs of cars, appliances, food 
processing, medicines, newspapers; services of doctors, repair 
persons, police, and military, all construction; transportation systems 
to distribute manufactured goods and agricultural products; use of 
laundromats, hosnitals, shopping malls, offices, etc.) There is a 
difficult-to-quantify additional daily sum of energy used per person that 
raises the U.S. per capita daily average to more than 220,000 Calories/ 
day. 

Adapted from IDEA5 
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HOW TO SAVE A TREE 



DESCRIPTION 

Students state their opinions on the many ways to save a tree and are 
asked to rank them according to effectiveness and desirability. 

OBJECTIVE 

B-2, To be aware of economic, legislative, social, and other means that 
can be used in promoting the conservation of resources. 

PURPOSE 

To show that there are many ways in which environmental practices 
can be fostered and that they all involve trade-offs. 



Time 


Where 


1 hour 


Classroom 


Topics 


Materials 


Forests, environmental values, 


HOW TO SAVE A TREE for 


economics 


each student (see below) 



LEAD-UP/PREPARATION 

Discuss. "Trees are renewable resources inasmuch as they can be 
grown at a reasonable rate to replace those which have been 
harvested. It seems that people, even though they use forest products 
every day in ever increasing amounts, have an emotional attachment to 
trees. They often want to, as the bumper sticker says, save a tree 
We're going to look into ways ot saving trees and are going to rank 
them according to their effectiveness and desirability 



ACTIVITY 

Step 1 

Present the following list of ways to the class 

HOW TO SAVE A TREE 

1. Recycle paper. 

2. Recycle wood 

3. Repair wood products that break. 

4. Refuse to buy wood. 

5. Share your newspapers and books with friends. 

6. Don 7 use varnish and other wood resin products 

7. Actively lobby to cut lumber companies' profits. 

8. Start a campaign to end defoliant spraying of forests. 

9. Campaign to close National Forests to logging. 

10. Create more National Parks. 

11. Declare the redwood off-limits to logging. 

12. Chain yourself to a tree. 

13. Use more plastics and less wood. 

14. Substitute cotton and other fiber products for wood products 
(cotton diapers vs. disposable diapers, for example). 

15. Write threatening letters. 

Rank these according to which are the most effective in saving a tree, 
and which are the most desirable. 

Step 2 

Go through each of the ways with the class. Discuss the tradc-ofts ot 
each of the ways. For example, using more plastic is often unaesthetic 
and promotes the use of petrochemicals, not necessarily a desirable 
outcome. Writing threatening letters is illegal in some cases. Recycling 
paper is good, but perhaps it would put some lumbcrperson or truck 
driver out of work (even though the recycling industry is creating 
jobs). Some of the jobs that spraying does could be done by laborers, 
but it would take longer and be mofe expensive. The price of lumber 
could go up as a result of banning spraying. 



continued 



RESOURCE MANAGEMENT 



Step 3 

Also outline the following facts about paper for the class. 

1. Over 75 percent of the paper made in the Western U.S is from 
sawmill and plywood waste that formerly was burned. 

2. Many by-products of paper making are used in consumer products 
often as substitutes for petrochemicals. 

3. Packaging allows for foods to be kept longer and for a greater 
variety of products to be marked. "Overpackaging" has not really 
been defined. 

Step 4 

Have the class again rank the list of ways according to which are the 
most desirable. How have the rankings changed since the first time? 
What major contentions still remain? 

FOLLOW-UP 

1. The lumber companies refer to what they do in terms that a farmer 
might use. They speak of tree farms and crop management and 
harvesting. How much like farming is the lumber industry? 

2. Invite a representative of a lumber company to visit your school. 
Remember, like many other segments of our society, the forest 
industry has a point of view and a message they want to get across 
to the public. 

3. Invite a representative from an environmental group, perhaps one 
that is engaged in curtailing the actions of the forest industries. 
Remember, like many other segments of our society, an 
environmental organization has a point of view and a message it 
wants to get across to the public. 



RECYCLING FIELD TRIP 



DESCRIPTION 

Students take a fact-finding trip to a local recycling center and 
interview the persons involved in the recycling effort. 

OBJECTIVE 

B-3. To become aware of the potential for recycling and reclaiming 
resources. 



PURPOSE 

To show what resources may be recvcled and to promote an 
understanding of the value of recycling to the environment. 



Time 


Where 


1 /i-day field trip 


Local rec cling center 


Topics 


Materials 


Recycling, environmental 


Collected recvclable materials 


ethics 


brought from home (cans, 




bottles, etc.), scale 



LEAD-UP/PREPARATION 

Transportation: If field trip dollars are not available for a school bus, 
try your local city bus service or suggest that children take their 
families to the center as a weekend homework assignment. Or, 
perhaps parents will take a committee of children to interview and 
report back to class. 

Arrangements: Call ahead for a tour, interviews, and demonstrations of 
any machinery. 



ACTIVITY 

Step 1 

Have each student bring three davs ot ramilv recyclable solid waste 

Sort and weigh your collection. 

Q: How many pounds (km) per family? 

Q: How many pounds (km) would a family produce in one year!' 
Step 2 

List each kind of recyclable's source, production, use and disposal 
alternatives. Discuss how our actions toward packaging and 
newspapers aMect tomorrow's harvest ot trees 
Q: How can you conserve trees? 

Step 3 

Take the load ot materials with you to the reeve ling center 
Step 4 

\ few starter questions tor the attendants 
Q: Where does each material go' 

Q: Why send soda pop bottles back to the factor rather than tos^ 

them into the regular glass bin' 
3: Hem ma. iv tons ot do you < ollec t eac h Year' 

Q: How dot's tin- renter make a profit' 

Q: What sorts ot t ontjmers do vou rec oninuMul using m order to save 
energv > 

Q: How many people hm 1 tins center' 
FOLLOW-UP 

L For more mtormahon on m>Ik1 wa^e write ( aliiormans Against 
V\a^« I 1 () Box 2W) sicmrmnto ( \ ■r,Mj or c ontac t Your lo( a I 
ecologv c enter 

2. Design and distribute reeve le iKers in \our neighborhood ( ollet ' 
enough aluminum tans to bu\ a ( lussroom rug 

3. Discussion Art* there anv tradeoffs necessarY wh^n reeve ling' In 
reusing items are Yve ( uttmg down on jobs in certain industries'' Are 
new jobs created b\ rec yc ling' 

Adapted from Manure to Mmc/om to Milkshake 
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DOWN ON THE FARM 



DESCRIPTION 

Students learn how agriculture alters the biosphere and how much ot 
the land si rface has been altered bv human acti\ it\ Farming depends 
on renewability of resources. 

OBJECTIVE 

C-1. To be aware of the role ot tethnologY in renewing and recycling 
resources. 

PURPOSE 

To show that modern agriculture ma\ have disruptive effects on the 
biosphere 



i 



Time Where 

v ; hours ( uissroom 

Topics Materials 

Farming, land use. Old magazines i>-aph paper 

preservation 



LEAD-UP PREPARATION 

Students should be introduced to agricultural protases and have a 
bae kground in o lj r dependenc e on the* ecos\stem This (oulci be clone 
through assigned redding oi In te t uhei presentation The ( lass should 
be 1 familiar with the e oncepts ot biosphere, ec osvstem. monot ulture 
arable* land, v ter table, and marginal soil 
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ACTIVITY 

Step 1 

Have the students look through old magazines, for example, National 
Geographic, Pacific Search, Fish and Came Department publications, 
Washington Farmer-Stockman etc The students should find two 
pictures of landscapes, one which shows a natural, unaltered 
landscape, and one which shows a landscape altered by human 
activity — farming, urban, logging, dams, highways, etc 

Step 2 

Have the students construct graphs (pie graphs, bar graphs 
pictographs, etc ), tram the following data: 
LAND USE IN THE UNITED STATES: 

Total area ot SO states— 3 615,122 sq mi (about 9,000,000 sq m 
15. 5 percent activated 
23 9 percent \ .(ureland 

7 6 percent wood lots, barnyards, etc , nonfood producing 
47.0 percent agricultural 
21 0 percent National Forest, excluding parks 

13 0 percent public iand used tor grazing 

2 4 percent urban (equivalent in area to Minnesota) 
I 1 percent paved roads (equivalent in area to Virginia) 
8 percent wilderness (equivalent in area to Virginia) 

14 7 percent other 'suburban, industrial, wildlife refuges, national 

parks) 

100 0 percent 




Step 3 

The students can present their pairs of pictures tor class examination 
and discussion. 

Q. Is the natural landscape truly devoid ot all human artifacts? For 

example, fences, roads, powerlmes, etc.? 
Q. In what ways has the altered landscape been changed by human 

activity? For example, what can be seen that has been added, such 

as structures, land till, water (in the case of reservoirs) concrete. 
Q What has been removed, such as vegetation, invertebra'e 

organisms, wild lite? 
Q: What unseen changes may have occurred in the altered landscape, 

depletion of minerals, leaching, lowering of water table, addition of 

pesticides, etc.? 

Q Discuss what happened in the midwest dust storms ot the 1930's. 
FOLLOW-UP 

Students may wish to debate whether agriculture or other human 
activities are more disruptive. 

Bibliography and Resources 

Replenish the Earth, G.T. Miller, Wadsworth Publishing Co., !nc , Belmont, CA Section 6-5, pp. 
1U-115, chapter 4, pp. 57-82, Sections 4-6, 4-7, pp 74-82. 



Adapted from Energy, Food and You 
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EGG DROP SOUP 



DESCRIPTION 

The students play environmental, energv, and resource management 
games requiring manipulation of materials Thc> create technologies to 
perform certain tasks. 

OBJECTIVE 

C-2. To understand that through technology, we expand the range ot 
resources which we use in meeting our n<>eds and desires 

PURPOSE 

To show that technology (an create answers to problems in resource 
management. 



Time 

1 hou r and ongoing 



Topics 

Technology, scientific 
methods, resource 
management 



Where 

Classroom and school 
grounds 

Materials 

Many and varied, student- 
scrounged items 



LEAD-UP/PREPARATION 

Technology is often viewed as cither the good guy or the bad guy, the 
solution or the problem. Can vou make a list oi some ot the results ot 
modern technology which are all bad or all good'' Mostly bad or 
mostly good? Share vour results and discuss 



ACTIVITY 

Following is a list of tasks. The\ are game des< riptions or problems to 
be solved. They are technological in nature inasmuch as thev require a 
technological approach: assessment ot the problem, suggested 
solutions, trial and error, redesign, etc. Do as many as you think the 
class would enjoy. They may be assigned to your class as individual, 
small group, or whole class assignments. They ma\ be set up as 
competitions or cooperations. They may be used as emulations ot 
corporate, agency, or group processes. (The SECPCO Corporation has 
been offered a contract to etc ) 

Tasks 

1. Design a container which will keep an ice cube from melting 
completely for three hours while sitting on the teacher's desk 

2. Design a container or method to keep an egg trorn breaking when 
dropped from the roof ot the school to the pavement beicm. 

3. Des'gn a paper airplane which v\ili stay airborne tor iO seconds 

4. Figure out a way to get the entire class to stand in an area just tour 
leet by four feet (120 cm). 

5. Figure out a way to \til a student's chair tour teet < 120 cm) in the air 
without anyone touching u (The gloved hand and similar solutions 
are not permitted.) 

6. Figure out a way to soundproot your classroom. 

7. Have students think up more tasks. 

FOLLOW-UP 

Do anv of the tec hnologses vou invented ha\e practical applications' 
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RESOURCE MANAGEMENT 



INTER STATE PAPER COMPANY 



DESCRIPTION 

Students discuss a hypothetical situation showing the trade-offs 
^ necessary to, and common in, resource management practice. They 
make value judgments and are asked to propose alternate solutions to 
the problem. 

OBJECTIVE 

C-3. To be aware of the complexity that often exists in resource 
^ management, especially when intergovernmental and 
intercorporational cooperation is required. 

PURPOSE 

To demonstrate the*complexity of resource management and to show 
the degree of interaction and cooperation necessary in the resolution 
of such problems. 



Time 0 


Where 


1 hour 


* 

Classroom % 


Topics 


Materials 


Resource planning, economic 


Each student has a copy of 


development, co-generation, 


scenario (see below) 


environmental legislation 





LEAD-UP/ PREPARATION 

Make a copy for each $fudeni of the situation below: 
ACTIV 

Step 1 # 
Present this situation to your students; 

Some time ago, Inter State P&per Company officials, in order to complv 
with new air and water pollution regulations, hired pollution-control 
technicians to study the company's manufacturing operation. The 
technicians now have presented a pollution-reduction plan to Inter 
State's board of directors. The new process would reduce odorous gas 
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emissions (air pollution) by 95 percent and the B.O.D. (measure of 
water pollution) added to the river by 94 percent. The control 
measures would cost an estimated $11 million but, with some state 
financial assistance, the company will be able tojnstall the new 
process within a few years. The new process would have the additional 
benefit of enabling the company to recover and reuse or sell most of 
the waste products now dumped into the river and air. 
There is one problem. Th$ new process woul<Wequire substantial 
amounts of electricity. The power can be obtained from a coal-fired 
plant that would have to be constructed. This plant also would require 
pollution-contrordevices but it would have the advantage ot 
generating enough new electricity to meet the increasing energy needs 
of the community as well as those of the papef plant. Coal for the 
plant most likely would come from strip mining but this issue will be 
decided by pending federal legislation. Inter State has proposed'an\ 
alternative to the coal-fired plant. The company believes it can supply 
the additional electricity needed by installing a wood and wood-waste 
fired bbiler in its plant. Drawbacks are that this boiler would cost three 
times as much as one using only' coal or gas and it would not produce 
any excess power for the community. Interstate would have to raise 
prices for its products to get the necessary "funds and the community's 
energy needs would nofbe met. 

Step 2 

After students have familiarized themselves with the situation, discuss 
these questions: 

Q: What are the advantages and disadvantages of Inter State producing 
its own energy? 

Q: What are the advantages and disadvantages of a new coal-fired 
- power plant? 

Q: If the company installs its own boileV»and then teises its paper 
prices, what effect might there be on sales? Would you be willing 
to pay more for your paper? Would you be willing to use less? 

Q: What implications does the choice of a power source have on the 
future of the company and of the community? 

Q: What are the trade-offs involved in this situation? 

193- 



Q:What options are available to the community? 
Qi If you lived in this community, which option would you choose? 
ill; Why? 

Qf: How realistic is the situation presented? % 
FOLLOW-UP 

ijiwe each student write a position paper as if s/he were one of the 
following persons involved in the above situation: 
Winter State's Chief Executive Officer'' 

Inter State's Chief Engineer 
rr The local mayor 

— The local Environmental Protection Agency representative 

— A high school student in the town 

— An environmentalist 

( 

Adapted from Environmental Education Activities Manual 
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RESOURCE MANAGEMENT 



THE LONG WAIK 



DESCRIPTION 

Students organize an "expedition" walking trip to a relatively distant, 
200 miles (320 km) or so destination, using a systems approach to 
planning and problem solving. < 



OBJECTIVE 

C-4. To understand the necessity of long-range planning for resource 
management in relation to the assessment of future needs. 

PURPOSE 

To give students experience in logfetical planning of a major 
environmentally-related task. 



Time 


Where 


2 weeks to one semester- 


Classroom 


ongoing 


Community resource centers 


Topics 


Materials 


Scientific methods, resource 


Student acquired (many and 


planning, recreation, survival 

' *4 


varied) 



LEAD-UP/PREPARATION ^ " 

Teacher invites class to share hiking and camping experiences. Perhaps 
invite a local outdoor group to speak and demonstrate materials which 
they have used in outdoor sitoations.. State agencies, federal agencies, 
and local governmental and citizens' groups may also be able to 
provide material about outdoor resources and locations in your area. 

ACTIVITY 

Step 1 

Teacher presents the premise: "Suppose you were planning take a 
long hike this summer with one or two friends to (name an attractive 
natural area about 200 miles away). What sorts of things would you 
have to do before going and what sorts of things would you have to 

continued 
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* 

bring with you? What sorts of things would you have to be sure you 1 
could acquire Qn your way?" Brainstorm a list of answers to these 
questions. . • 

Step 2 c 
Divide the class into small groups. Ask them to brainstorm a list of 
skills and knowledge^they, would need to have * safe and enjoyable 
trip. Some possible answers might include map reading skills, camping 
skills, first aid andx)ther emergency procedures, knowledge of edible 
plants and natural biology, survival skills, information on the geography 
and geology of the regton, knowledge of cultural history (Native 
American, Oriental, Latino, Anglo, and Black regional history), 
organizational skill's such as a knowledge of local laws affecting 
travelers) meteorology, physical conditioning, fire and shelter building, 
signalling, etc. 

Each of the above skills and subject matters* may be referred to as 
being modules of a system designed forftfifc-goa/ of getting one or 
more persons to the goal location. Each module is related to the goal. 
Each module^ related to other modules in the system. 

Step 3 

Create a Systems Flow Chart. At the right hand'edge of a large roll of 
butcher paper write the word goal in magic marker. At the left edge, 
write the words information sources. At the middle, write the words 
food, clothing, and shelter. 
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Each of the skills ^subject matters listed in Step 2 fits somewhere on 
this Systems Flow Chart. Complete the chart with arrows drawn 
between each of the modules to show their relationships to each 
other. (See partially completed example below.) Define the entire piece 
of paper as the system and each of its parts as modules. The arrows 
are called vectors. 

Step 4 

Allow each student to pick a module for investigation. Be sure each , 
module is covered. More than one student may work on a particular 
module, ^ ^ 

Steps & 

Allow the students to choose a leader for the expedition to whom they 
will report the results of their research. S/he may be the pcson 'or 
whom they are designing their responses; what are his/her tastes in 
food, shpe size, etc.? The leader, with the help of the class, should 
evaluate the information as it comes in on an ongoing basis. The 
' research wilhlead to further areas of study. 

The main role of the teacher in Steps 4 and 5 is to direct students to 
resources. The teacher, with the help of other members of the faculty 
(the science teacher, history teacher, librarian, etc.), should be able to 
direct students to an appropriate resource to find, for example, what 
weather might be expected in mid-July along the route, or where safe 
sources of water are. 

Step 6 
Discuss: 

Q: Do we now have enough information to make $A/a\k to 



safely? Will the trip be fun? Now that we are so very well prepared, 
has some of the edge, the mystery, been taken away? 

FOLLOW-UP 

1. Can you think of some environmental problems to which we can 
apply a systems approach? Is this a good way to approach large 
tasks? 

2. Apply the systems approach to solving a local environmental 
problem. 

3. Take the long v^lk. 
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SOURCES OF 
CLASSROOM ACTIVITIES 

• CAPTAIN HYDRO ^ 

Produced by * 
E*st Bay Municipal Utility District 
P.O. Box 24055 
Oakland, CA 

Distributed by 

• Office of Water Conservation 
Department of Water Resources 
P.O. Box 388 

"Sacramento, CA 95802 

Captain Hydro is an upper-elementary workbook promoting water 
conservation. The student activities draw from many subject areas. East 
Bay Municipal Utility District has prepared Captain Hydro and other K-12 
curriculum materials as part of Project Water. 

• CLASS PROJECT 

National Wildlife Federation 
^ 1414 Sixteenth Street. N.W. 
1 Washington, DC 2C036 

CLASS Project is Conservation Learning Activities for Science and Sprial 
Studies. These activities focus on environmental issues such as land use 
planning, solid waste management, and hazardous wastes. They are 
aimed at the junior high student. 

• ENERGY, FOOD AND YOU 

Washington State Office of Public Instruction 
Office of Environmental Education 

Energy, Food and You is an ^interdisciplinary curriculum for secondary 
schools. It presents issues related to global food production and food- 
producing resources. 

• ENERGY LEARNING CENTER 

Chevron USA, Inc. 

595 Market Street 

San Francisco, CA 94105 

The Energy Learning Center isa teaching unitaimed at introducing basic 
energy information and energy issues to students in grades 6-8. It is a 
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packet of 18 "fact sheets/' a time line, a poster, a teacher's guide, and 
activity duplicating masters. 

• ENERGY AND iflY ENVIRONMENT 

Governor's Energy Office 
Tallahasee, FL 32301 

, Energy and My Environment a K-12 energy education curriculum in 
three teachers' gu\dp^6/7-9, 10-12). The activities are organized 
around seven conceptual schemes. 

•ENVIRONMENTAL EDUCATION ACTIVITIES MANUAL 

' Edited by William Stapp^and Dorothy Cox (1974) 
30808 LaMar \ 
Farmingtop Hills, Ml 49024 n * * 

This six-volume activities manual is designed to provide K-12 experienc^ 
that promote basic environmental education concepts. Each volume ha* 
activiitefs to (1) develop sensitivity toward the environment, and (2) 
recognize problems, develop problem-solving skills, and take action to 
solve environmental problems. N 

• Gift: EN BOX 

Environmental Education Program 
Humboldt County Office of Education 
901 Myrtle Avenue 
Eureka, CA 95501 

Greenbox is a kit containing student activity cards, teacher booklets, 
program philosophy, and rationale. It is an individualized program for 
grades K-8; each card gives three activities (K-3, 3-6, 6-8} for the same 
concept. 

• IOWA DEVELOPED ENERGY ACTIVITY SAMPLER (IDEAS) 

Iowa Department of Public Instruction' 
Grimes State Office Buding 
Des Mbines, !A 50319 

IDEAS consists of six secondary (grades 7-12) curriculum guides (home 
economics, industrial arts, language arts, nrrathematics, science, and social 
sciences). The curriculum is multidiscipfinary and centers on incor- 
porating energy topics into these six curriculum areas. IDEAS is 



sponsored by the Iowa Energy Policy Council in cooperation with the 
Iowa Department of Public Instruction. 
m 

* LAW IN AMERICAN SOCIETY* 

Journal of the National Center for Law-Focused Education 

/ Law In American Society Foundation * 

' 33 North LaSalle Street, Suite 1700 

Chicago, IL 60602 / 
« 

^ This journal is published four times a year. The February 1977 is^ue 
presents a series of articles about environmental issues. 

* LETS RECYCLE! 

U.S. Environmental Protection Agency 
Office of Water and Waste Managment 
Washington, DC 20460 

Let's Recycle is a booklet of lesson plans for grades K-12. These activities 
explore topics related to waste disposal. Each short activity description 
t cites vocabulary and cjuestions for discussion. 

• MANURE TO MEADOW TO MILKSHAKE 

Hidden Villa, Inc. 
26870 Moody Road 

Los Altos, CA 94022 V 

Manure to Meadow to Milkshake is an experiential approach to helping 
Students understand the interdependencies between their lives and the 
natural vforld. Although it is written by and for the Hidden Villa 
Environmental Project, it is'full of easily adaptable activities, songs, plays, 
etc. 

• MARINE STUDIES IDEA BOOK 

The Sea Grant Program 
University of Southern California 
Los Angeles, CA 90007 - 

The Marine Studies Idea Book is for grades K-6. It follows four central 
themes that cover the history, mythology, ecology, and politics of the sea« 
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> OUTDOOR BIQIOGY INSTRUCTIONAL STRATEGIES (OBIS) 

Lawrence Hall of Science fc 
University of California 
.Berkeley, CA 94720 

" Published by / 
Delta Education 
Box M 

Nashua, NH 03061 

OBIS is written to introduce youngsters'to basic ecological .concepts 
through highly motivating activities. These activities are aimed at 
youngsters from ,10-15 years of age, and are primarily oriented toward 
^community-sponsored youth organizations and nature centers. 

> PERSONAL VALUES AND ENVIRONMENTAL ISSUES 
by Donald Scherer 

Hart Publishing Company, Inc. 
New York, NY 10003 

This book describes activities tha* help clarify values related to ' — , 
environmentaj issues. It covers issues of pollution, energy, food, 
population, and land use. Groups are to examine these issues as they are 
guided through the process for making responsible decisions. 

• PIONEERS 

Interact Co. ' 
.Box 262 

Lakeside, CA 92040 

Pioneers isa simulation activity that involves students in making decisions 
on a wagon train. Students work together arou nd problems encountered 
on their journey westward. 

• PROJECT LEARNING TREE (f LT) 

American Forest Institute 

1619 Massachusetts Avenue, N.W. 

Washington, DC 20036 ) 
© 

Cospbnsored nationally by the Western Regional Environmental 
Education Council, Project Learning Tree is a supplementary program 
designed to complement existing curricula. PLT includes two activity^ 
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guides: one for grades K-6 and the ouer for grades 7-12made available 
through workshops. For information on workshops and local facilitators, 
contact Project LearningTree, c/o Salina Star Route, Boulder, Colorado 
80302. 

• PROJECT WILD 

Salina Star Route 

Boulder, CO 80302 * 

Project Wild is in its early formative stages, intended to be published in 
1985. It will be a supplementary program designed to promote an 
understanding of wildlife. Project Wild is cosponsored by jhe Western 
Association of Fish and Wildlife Agencies and the Western Regional 
"'"Environmental Education Council. 



• SCIENCE 5/13 

Macdonald Raintree, Inc. f 
205 West Highland Avenue 
Milwaukee, Wl 53203 

The Science 5/13 books are for teachers to help children from 5-13 years 
leafrn science through investigative techniques. The lesson objectives 
link closely to Piagetian stages of conceptual development. 

• SCORING THE LOS \NGELES LANDSCAPf 

U*tA Urban Environmental Education Project 
University of California 
Los Angeles, CA 90024 

Scoring the Los Angeles Landscape"!? designed to help learners become 
attuned to urban ecology. Activities cover components of u rban systems, 
such as air, energy, transportation, population, etc. These activities are 
appropriate for use by teachers of secondary students. 

• SHARING NATURE WITH CHILDREN . 

by Joseph Bharat Cornell 
Anada Publications 
900 Alleghany Star Route 
Nevada City, CA 95959 
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\ Sharing Nature with Children is a collection of nature-awareness games 
Wor anyone who spends time with children. The games are simplewaysto 
help children know nature's ways. Some are purely sensory experiences, 
^ome explore ecological prindples, and some are just for fun. 

• SHAVER'S CREEK ENVIRONMENTAL CENTER 

Parks and.Recreation Department 
Th£ Pennsylvania State University 
University Park, t>A 16802 

.Shaver's Creek Environmental Center operates a nature center and a 
resident outdoor school program— both serve as a laboratory setting for 
PSU ^tudents. The resident outdoor program staff designed and field- 
tested appropriate technology curricula for grades 4-12. 

• SPACESHIP SCHOOL 

Marin County Office of Education 
1111 Las Galinas Avenue 
San Rafad, CA 94903 

Spaceship School activities are designed for direct use by kids. Subjects 
covered are energy, air,, water, food, transportation, environmental 
inventories, and environmental Monitoring. There are Jwo sets of 
Spaceship School activity cards, grades K-3 and grades 4-fr.The trial 
edition was developed by the Marin Museum of Natural Science in 1978. 

• SUNSHIP EARTH 

by Steve Van- Metre P.O. Box 288 

Acclimitization Experiences Institute Warrenville, IL 60555 

Sunship Earth is an environmental education program for upper 
elementary students. It is designed for a resicfentiaLsetting and stresses 
understandings and feelings related to the natural envirdnmerU. 

• THE NEW GAMES BOOK 

The New Games Foundation 
P.O. Box 7901 
1 San Francisco, CA 94120 

The New Games Book is a starting place for those committed to the world 
of play. It exudes playfulness through creative, open-ended games. The 
only fast rule of New Games is "play hard, play fair; nobody hurt." 
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• USE THIS \ 

The Western Regional Environmental Education Council 
*c/o Montana State Department of Education 

* Helena, MT 59601 

Use Thb is a product 8f a joint effort between educators and resource 
managers. It describes technfques for examining curriculum materials 
available from resource agencies. 

• USING WILD EDIBLE PLANTS WITH CHILDREN 

by Carolie Sly and Molly Whiteley University of California ^ 

School of Education (PDARC) Berkeley, CA 94720 

Using Wild Edible Plants WithChildrenintroduceschildren to plant uses 
through hands-on activities. This packet consists of ten cards covering 
plants commorrto California. 

• VALUES ACTIVITIES IN ENVIRONMENTAL EDUCATION (£RIC) 

TheOhioState University College of Education ■ 
1200 Chambers Road, 3rd*Floor 
CoUunbus,OH 43212 

Values Activities in Environmental Education presents activities for 
clarifying values related to environmental issues. The activities are for 
grades K-12 and are suggested for science, social studies, and language 
arts classes. 

• WET AND WILD 

Marine Education Program 

USC Institute for Marine and Coastal Studies 

University Park 

Los Angeles, CA 90007 

Wet and Wild, a supplementary teacher's guide, is bilingual (English- 
Spanish), multidisciplinary, and contains ideas for classroom activities, 
background information, lesson plans, and references. It covers the 
physical ocean, ocean management, research, biological ocean, 
ecological ocean , and economic sea. The Marine E&cation Rrogram also 
produces the Marine Idea Books for grades K-6 and 7-12. 
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California State 
Resource Agencies 




California Coastal Commission 
631 Howard Street 
San Francisco, CA 94105 

Fhe Resource 

The Coastal Commission, which includes one state commission and six 
regional commissions, was established by passage of a citizen initiative, 
Proposition 20, in the election of November 1972. The Coastal Commission 
was directed to do the following- ■ ^ 

• Prepare a comprehensive, coordinated, enforceable plan for the 
orderly, long-range conservation and management of the natural 
resources of the coastal zone. 

• During the planning period, to regulate development in coastal waters 
within a 1000-yard shoreline permit area to ensure that improper 
development would not undercut the plan being prepared. , 

The essence of the Coastal Plan is that the 1100 miles of California coastline 
should be treated not as ordinary real estate but as a unique place 
vhere conservation and special kinds of development sh ould have priority. 
The plan is designed to achieye long-term protection and 
productivity of coastal resources in times of scarcity, as well as in times of 
abundance. 



ThejCoastal Plarvwas completed and published in December 1975. Since 
the/i, the state and regional commissions have been overseeing the 
implementation of the Coastal Act of 1976 which grew out of the plan.' 
pnder this act, 67 coastal cities,counties,and four major commercial ports 
'are required to developlocal coastal programs which include land use plans 
and zoning ordinances. Once the Coastal Commission has reviewed and 
approved the plans, local governments will issue their own development 
grants. When all coastal communities have had their plans accepted, the 
Coastal Commission will be dissolved. Theoretically, all of these plans 
should have been completed by July 1981. However, at'the time of 
publication of this Guide, it is anticipated that only one-half of the plans had 
been developed. 

Long-Term Planning Needs 

The Coastal Plan includes ten major categories with recommendations 
under each. These are described briefly as the long-range planning needs 
developed by the Commission. ^ 

Coastal Waters 

Improve the productivity of the marine environment through control of 
overharvesting of marine life through stricter controls on dumping wastes 
into the offshore waters and tfifSuglvcontrolling the diking, filling, and 
'dredging of coastal wetlands/ , Y - * V 

Coastal Land . . 

Protect coastal streams and plan carefully for coastal watersheds by 
including provisions in local planning for protecting the quality 
of water feeding coastal wetlands, controlling sand supply and 
protecting spawning streams. 

Retain natural habitat areas through acquisition, recreational controlsand 
the regulation of adjacent development. Many plants, animals, birds, 
and marine creatures depend on the unique habitat provided by the 
coast and cannot "Survive elsewhere. 

Encourage coastal agriculture through the alleviation of high property taxes 
and urban utility assessments, asnwell as through regulation of zoningand 
direct economic and technological assistance. The presence of the sea 
moderates the coastal climate, helping to extend the growing season and 
protect crops from frost damage. The rich alluvial soils in coastal valleys, 
combined with the temperate climatic conditions, create some of the finest 
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and most productive agricultural land in the nation. 



Encourage sustained yields in timber production by amending laws to tax 
timber only as it is cut, rather than taxing the value of all standing trees. 
Conserve soil and mineral resources by requiring that local building and 
grading ordinances include effective measures to prevent erosion. Sand 
and gravel extraction would be barred in environmentally sensitive or 
highly scenic areas, and site restoration would be required where mining is 
permitted. 

Protect coastal air quality by requiring the cumulative impact of 
development on coastal air quality to be considered in land use and 
transportation plans. Major pollution-generating developments, such as 
refineries, fossil fuel power plants, and freeways, would be excluded from 
portions of the coastal zone now designated as problem areas for the 
maintenance of air quality unless there were no more environmentally 
sound alternatives. 

Coastal Appearance and Design JS 

Protect the scenic beauty of the coast by providing guidelinesforvisually* 
unobtrusive new developments that are subordinate to the setting and 
use materials that blend with the environment. 

Coastal Development 

Encourage orderly, balanced development by requiring that new 
developments be concentrated in areas where the environment can 
support them with adequate water supplies, sewer services, and adequate 
road and public transportation capacity. Already developed areas would be 
favored for new developments. In rural areas not containing significant 
natural resources, scenic value, or viable agriculture lands, first preference 
would be given to the development of low profile facilities to serve coastal 
visitors. Residential development would be restricted to places where other 
types of development were not feasible. Hazardous industrial activities, . 
such as liquefied natural gas processing, would be limited to areas 
where several facilities would be concentrated. 

Energy 

The plan recommends thatth^Energy Commission haveauthority over the 
siting of new power plants and all other major energy facilities including 
those for petroleum and for power plants. Power plant sites would have to 
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be justified on the basis of no alternative sites, real need, minimal adverse 
visual impact, and, where feasible,, provision of public coastal areas. 

Offshore petroleum development would be permitted onfy if it is part of z 
national or western regional developmental plan. The plan also 
recommends revising current federal leasing practices to provide for 
withholding approval of offshore petroleum development until the 
exploration has determined the extent of the fossil fuel available and the 
environmental impacts from extracting it. 

Tanker termini construction would need to be justified o,n the basis of 
need beyond the existing facilities. Oil companies would be encouraged tc 
trade oil supplies in order to reduce the need for new facilities and 
petroleum transport. Existing harbor areas should be used to accommodate 
Alaskan oil tankers with drafts of about 65 feet, and all other tankers should 
be restricted to deepwater terminals away from environmentally sensitive 
areas. Any new facilities would be developed for multi-company use. 

Liquefied natural gas terminals would be restricted to a single operation; 
until the public safety risks inherent in these operations are determine 
If new terminals are built, they should be concentrated in already 
existing port areas. 

Transportation 

Limit adverse environmental effects of coastal access roads by improving 
the efficiency of already existing roads, promoting use of public transit; 7 
and paying special attention to weekend congestion problems. Coastal 
roads should include scenic parking areas, rest areas, beach access,* 
and picnic grounds. 

Provide for water and air transportation facilities within already existing 
port areas and avoid filling in wetland areas for this purpose. 

Public Access to the Coast 

Increase coastal recreation while protecting coastal resources through the 
location of parking areas that are away from the beach areas but with access. 
Where coastal communities are unduly burdened with providing visitor 
facilities, the plan recommends the use of state funds. Of course, all 
recreational areas would have to accommodate to the environmental 
capacity of the area to support tourism. Acquisition of additional recreation 
sites and encouragement of private developments to serve visitors is 
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recommended to meet the risihg demand for use of the coastal zone as a 
wcatiop and recreation area. 

Encourage recreational boating but protect wetlands by requiring that new 
or expanded marinas be built in natural harbors, in deep water that is not 
jforsh or wetlands, and in areas dredged from dry land. Dry storage, rental 
>rbgrams, multiple ownership, and other means, are also proposed to 
ifovfcde for more boating while protecting the wetlands. 

i 

Scientific and Educational Resources 

Protect sites of scientific, historic, or educational value through an 
intensified effort to identify and provide protection for the coast's historic 
and archeological resources. 

Restoration 

Restore degraded coastal areas with a program that would reduce the 
numbers of undeveloped coastai lots through purchases and consolidation 
of lojs under common ownership. Purchases are recommended to protect 
areas useable by the public a/id in areas where costs of extending urban 
services would exceed the^zosts of buying lots. 
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interested may apply through any local Employment Development 
Department operated by the state government. 

California Energy Commission 
1111-Howe Avenue 
Sacramento, CA 95825 

The Resource 

In the early 1970s, California faced the challenge pf runaway growth in the 
projected demand for electrical energy. Large numbers of new power 
plants were being proposed for construction to meet/that rapidly escalating 
demand. By October 1980, however, California utilities had cut their 
estimates of the levels of demand in the early 1990s by more than half. In that 
same month/Southern California Edison Company, California's second 
largest electric utility, announced a new corporate policy of substantial 
commitment to conservation ,and renewabje energy resources to meet its 
electric power needs. These developments and similar actions by the Pacific 
Gas and Electric Company signaled the end of the energy challenge of the 
early 1970s. 

The formation of the California Energy Commission in 1975 was a major step 
in the state's response to unchecked growth in electrical energy demand. 
Since then, the Commission has been a national leader in adopting cost- 
effective energy conservation standards for new buildings and appliances. 
The Commission has also been a strong promoter of solar and other 
alternative energy resources. During this period, the California Public 
Utilities Commission and the state's electric utilities have redirected many 
of their efforts into conservation and alternative energy resource 
development. 

Energy conservation provides an increase in the real supplies of an energy 
source. It represents more efficient use of existing supplies and a reduction 
in the environmental impact that always accompanies the expenditure of an 
energy source. In fact, energy conservation is equivalent to an increase 
in the amount of human well-being tfeat can be extracted from the , 
energy supply. 

The notion of a decreased impact on the environment is critical. One of the 
fundamental misconceptions about the relationship between economic 
growth and energy consumption fr f h-»* .?y aje parallel and inseparable. 



211 




Successful conservation in a number of ways has shown that this 
relationship \is not fixed and economic expansion is possible without 
increased expenditures for energy supplies and greater negative impacts on 
the environment. 

Long-Term Planning Needs ^ 

There are essentially four approaches to energy conservation that have both 
short-term and long-range effects for our lifestyles. 

Through improved technology and/or operating procedures! we can ' 
increase the efficiency with which we use the same amount of energy 
without any decrease in services. For example, many buildings use excessive 
amounts of energy for heating and cooling because of inadequate 
insulation. Similarly, different brands of the sameappliance can use energy 
more or less efficiently. The use ofsmaller automobiles with lessweightand 
improved mileage per gallon is another source of increased energy payoff. 
Reduced lighting and heating wherf commercial buildings are unoccupied 
can also bring about considerable savings in energy expenditures. In each 
of these examples, the energy savings are achieved with little or no decrease 
in the services supplied to the consumer, although, as in the case of 
smaller automobiles, the environmental impact can be reduced 
significantly. 



Different modes can be used for heating and cooling, transportation, 
packaging p roduc ts, and increasing the durability of products that extend 
the efficiency of The^nergy source. 

Freight transportation isj an important example ofthi^type of conservation. 
Although railroads are much more energy efficient for the movement of 
freight, there has been a steady increase in the use of trucks for this service 
during the past two decades. Public transportation systems, deteriorating 
or practically non-existent in many communities, are vastly more energy 
efficient than the use of private automobiles* Increased durability of such 
products as the automobile and appliances can also contribute 
considerably to the^long-ran^e reduction of energy consumption. More 
efficient heating and cooling* systems that require less expenditures of 
energy for the same effects are another source of energy savings. For 
example, electric heating is very inefficient from thestandpoint of energy 
consumption. Similarly, solar energy used>for heating water in residential 
buildings is much mora energy efficient than the use of petroleuffJS^Kfe 
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quantities of heat generated by petroleum are excessive for theamountol 
energy needed to heat water. 

In another dimension, the energy required to manufacture throw-away 
glass bottles or plastic containers could be reduced through'the more 
energy efficient use of returnabl^ETottles. 

The mix of goods and ser ices within the economy can be changed to 
increase the contributions to income and employment per unit of energy 
used with some adaptations of our lifestyles. 

For example, more sophisticated communication techniques can be 
substituted for business travel. Less pleasure travel can also becompensatec 
for by a change of emphasis in leisure activities. Other types of motorizec 
recreation such as trail bikes, and motorboats can replaced by less energy- 
consuming activities such as hiking and sailing. 

Changes in energy consumption patterns can be brought about through 
changes which impose restrictions on energy use that directly affect oui 
lifestyles. 

I 

Tbe clearest example of this type of energy conservation is the rationing o 
gasoline. Smaller residences that requirejess heating and cooling is anothei 
example. Car pools, reduced speed limits, and higher taxes on larger s . 
automobiles are other examples of how this more drastic form of energy 
conservation can affect our lifestyles. 

The California Energy System of Today * % 

Oil supplies most of the energy consumed in California. 

• California uses 1.9 million barrels of oil per day, about 61 percent of the 
state's total energy use. v 

• Imports, principally from Indonesia, total 450,000 barrels per day, 

• In-state production is the state's largest supply source. 

• Transportation sector uses 62 percent of petroleum products. 

• Federal price controls are being phased out in 1981. 

• World oil prices increased 2000 percent in the last ten years. 
Natural gas is California's seco r i largest energy source. 
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• The southwestern United Statessupplies over half of the state's needs. 
: • About 73 percent of home energy used is natural gas. 

• Some gas prices will be deregulated by January 1985. 

• Only.PS (power plant) users have experienced major curtailment in 
recent years. 

tcctricity supplies only ten percent of California's needs. 

• Due to normal generation losses, it uses about 25 percent of our 
fuels. 

• Demand growth »ates are decreasing. 

• Half of California's power capacity depends on oil and gas as fuel. 
Power plants used 100 million barrels of oil in 1979. 

• Electric rates are rising steeply due to high oil and gas p. ices and capital 
costs. ' / 

• Elertric utilities are closely regulated at the federal, state, and local 
level. 

Conservation is a growth area in the California energy system. 

• California is a national leader. 

• CEC building and appliance standards reduce energy use. 

• Individual business initiatives produce most of the conservation in the 
commercial and. industrial sectors. 

T t 

• Utility load management reduces peak demand for electricity. 

• The state is active in developing regional and intercity rail and bus 
transportation. 

• Federal new vehicle e(ficiency standards have significant effects on 
Californians. » 

California leads nation in use of solar energy. 

• The major current applications are solar heating of water and 
swimming pools, passive solar building design. 

• The major gpvernment action is the 55 percent state tax credit used for 
r / 70,000 instaltaticms ^ince 1976. 

• The solar industry was a $150 million business in California in 1980. 

O 
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California Energy Extension Service 
1600 Ninth Street, Suite 330 
Sacramento, CA 95814 

The Resource 

When Congress passed the National Energy Extension Service Act in 1977 to 
set up pilot programs in ten states, they recognized that a neighbor-to- " 
neighbor approach to conservation information might be the "sqmething 
different'! that ,vas urgently needed to convince Americans to change their 
attitudes, Behaviors, and actions towards energy conservation. After all, if 
yoi(r neighbors are talking about conservation and doingsomething about 
it, then it's time for Everyone on the block to join the conservation effbrt. 

This personal delivery of conservation information is what maktfs the Energy 
Extension Service (EES) different from other programs that the U.S. 
Department of Energy supports. Through the program, Congress expect* to 
gain a better understanding of the barriers to the adoption of energy-saving 
measures by small consumers and hopes to reduce the impact of fuel 
shortages and price increases on small consumers. 

The California Energy Extension Service is a $1 million federally funded 
energy conservation action program of the Governor's Office of 
Appropriate Technology. EES contracts with established local organizations 
in communities across the state/to provide effective energy management 
services for users of small amounts of energy who have not been adequately 
served by other federal, state, and utility programs. - 

Major Coordination Role 

EES is charged^with mobilizing the resources of people and their ideas, 
providing technical assistance, filling gaps, providifig links between 
programs and people concerned with energy management, and promoting 
the use of energy-conserving practices by those programs not traditionally 
concerned witbenergy in California. This has led tc a number of 
programs being jointly developed with other agencies. 

Management Philosophy ^ 

EES is not a passive education or information program, but one engaged in 
active outreach with personalized, targeted delivery of energy information 
involving one-to-one contact with people. 
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Contracts are the mode of funding, notgrants,toassureaccountabilityand 
appropriate use of public tax dollars. Contractors must submit monthly 
reports and are closely monitored on a business-like basis to assure effective 
program operation. Evaluation is an extremely important part of each EES 
program and is used as a management tool by both the contractors an& EES 
staff. Where problems and barriers emerge*, programs can be fine-tuned 
and adjusted accordingly. Contractors are also brought together 
periodically for verbal debriefing and peer evaluation which has also 
proven to be an effective learning process and transfer of knowledge in 
itself. 

+ * 
The demonstrations EES funds focus on developing programs that are 
transferable to other groups in other locales so that groups interested in 
operating similar programs don't have to reinvent the wheel. 

€nergy Education Program 

The Energy Education Program is designed for students, teachers, 
administrative staff and maintenance personnel, all of whom have a role in 
and responsibility for energy management within a school. This program 
will develop models for how these individuals' activities can be* coordinated 
to save energy in schools snd educate students about energy. To 
accomplish this objective, afour part program will be implemented: model 
demonstration contracts with local schools, teacher training sessions, a 
clearinghouseXresource center, and an evaluation of existing materials and 
delivery of services. This program is funded by monies from the 
Environmental License Plate Fund and operated in cooperation with the 
Department^ Education. 

Solar Installer Training 

EES manages the SolarWork institute, funded by the Employment 
Development Department. The Institute provides instructional materials 
and resource assistance to solar installer trainrng programs operated by 
community colleges, uni^n apprenticeship programs, and community- 
based organizations. The Solar Installer's Training Program Manual is 
being purchased and used widely by training providers, solar businesses, 
and the general public. Four training programs have been established 
with Institute assistance 
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Energy Management Contracts 

In 1980, its first year, EES funded programs addressing six types of energy 
users. Major contracts developed demonstration programs in gasoline 
conservation, agriculture, and local government. The EES Community^ 
Energy Program negotiated 20 contracts of up to $40,000 focused on smal 
business, tenants and «ypartment owners, and underserved populations. Al 
of these focus areas will be continued in 1981, withtheaddition of energy 
cooperatives. Major focus areas include: 

• Renters and Apartment Owners 

Nearly 45 percent of all Californians live in 4 million units of rental 
housing and many small businesses rent their stores and office space. |i 
is an area of potentially large savings, yet existing federal, state, anc 
^utility programs have generally not provided cogent incentives for 
energy management investment in the rental sector. EES programs vary 
depending upon the conditions which affgct the relationship betweer 
the landlord and tenant who is responsible for utility bills. 

• Underserved Populations 

Certain client audiences are particularly vulnerable to the rising cost o 
energy. This category develops informational resources and provide! 
assistance for those to whom information is often denied for a variety 
of reasons. Most of the clients served by these programs are low 
income, living in substandaid housing in need of repair, unable to 
decipher documents, and perhaps senior citizens or rural tesidents. 
The resources and skills often exist within these "communities" to 
provide their own services, although they are often under utilized. 

• Small Business 

More than 400,000 small businesses exist in California, each with its 
own set of problems. For many business people, energy managemen 
is not perceived as a critical or high priority issue. Energy costs have 
. been seen as fixed costs, or ones to just p t ss on to the consumer. Fron 
end costs are perceived as too high, payback is seen as too long, even i 
the return on investment is 200 percent, and the terms conservator 
and audits have negative connotations. In addition, the audience is 
diverse, commercial, retail, and small industrial. Many small business 
people rent or lease their business space. 

EES Model Energy Surveys in Santa Cruz showed restaurant managers 
car dealers, antfcgro^ery store owners how to save 30-40 percent in 



• water heating, 25 percent in heating/cooling and ventilation, aftd30 
percent in delivery costs. 

Energy Cooperative* 

Nearly 500,000 Calif ornians are served by consumer cooperatives, 
\. ■ many of these being food co-ops. In 1981, EES will be working with the 
National Consumer Cooperative Bank {NCCB) to create models^pf 
sustainable energy cooperatives. Energy co-ops enableconsumersto* 
, pool their resources in an attempt to deal with the rising cost of energy. 
Co-ops can be formed to deal strictly with energy-related servicesand 
- hardware, or these functions can be incorporated into the services 
provided by housing and food cooperatives. The EES is developing 
-models for all three of these approaches and is investigating the 
possibility of energy prod ucer co-ops, that is, nonprofit businesses that 
are owned and managed by the people who deliver these services. The 
EES money is to be usedfor technical and informational assistanceand 
ihe staff and materials required to deliver these services. It is being 
supplemented by loans that will be paid back to, the NCCB for ; 
hardware, inventory, etc. 

Long-Range Planning Needs 

^ There is a need to build the capacity to sustain energy management 
■ programs and activities in local communities using local resources to 
! meet national needs. 
• 

1 There is a need to expand the marketing of targeted energy 
management information to reach tenants, apartment owners, 
homeowners, small busin^ses, women minority and ethnic populations, 
farmers, low income people, youth, and seniors. 

• There is a need for better consumer information about: 

- energy cr ".serving devices 

- energy management services, including contractors, energy 
auditors, shared-energy-savings firms, consultants. 

« Energy education needs to be infused through the curriculum with 
energy action program* at every school. 

• Local funding of energy conservation and management programs 

"jh innovative financing mechanisms need to be explored. - 



• Courses should be developed to update contractors and other 
professionals about energy-saving and alternative energy techniques 
in new and retrofit constructions for all sectors. 

! \ 

• Women and minorities need to be made awareofand encouraged to 
select careers in energy management and renewable resources. This 
extends from well-paying blue collar positions to those at the 
professional and managerial level. • 

• Energy management concerns need to be integrated into the 
comprehensive planning of each city and county. 

• Attractive financing mechanisms for consumers and small businesses 
need to be further developed and expanded. 
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Department of Boating and Waterways 
1629 S Street 
Sacramento, CA 95814 

The Resource 9 

The Department of Boating and Waterways is the agency that provides 
service to the boating community in California. The authority to operate 
and provide services comes from the State Resources Code and the Harbors 
and Navigation Code. The 1,100 miles of coastal waters, overj ,000 lakes and 
reservoirs, and thousands of miles of rivers are navigated by an estimated 2.^ 
million recreational boaters annually. Countless others use this resource for 
a variety of other activities. 

The services piovided by the Department of Boating and Waterways 
include development of boating facilities, beach erosion control, 



environmental review, waterway planning, safety and education, 
enforcement, and yacht and ship broker licensing. 

Long-Term Planning Needs 

■ Deve lop and Preserve Public Boating Access 

Recreational boaters and other aquatic participants require public access to 
the waters of the state. As land adjacent to the state's waters is developed by 
private interests and public access is limited, the need for the acquisition 
and preservation of public boating access becomes more important.. The 
California Constitution, Article X, Section 4 states that without regard to the 
mode of aquatic use for any public purpose, the right of free and 
unabridged use of the state's navigable waters shall be maintained. 

To assist the recreational boater in the use of public waters, the Department 
of Boating and Waterways develops public launch ramps, marinas, and 
other forms of access. These facilities are created to provide' maximum 
enjoyment (or the public with the least possible impact to the environment. 

Conflicts Related to Access 

The development of public access brings with it some concerns for 
environmental issues. 

Conflicts that pccur near the state's waters often include illegal trespass, 
litter, sanitation, and other similar problems. The acquisition of land * 
adjacent to public waters can often reduce local conflicts. Where large- 
scale development means endangering riparian or wetland ecosystems, 
special efforts are made to minimize impact, or in come cases, enhance such 
areas. 

Boating Safety 

One of the most important functions of the Department of Boating and 
Waterways is promoting boating safety for the prevention of accidents, loss 
of life, and property damage. Assistance is provided to all statewide public 
boating safety courses offered by other agencies, such as Red Cross, U.S. 
Power Squadrons, U.S. Coast Guard Auxiliary, Scouts, YMCA's/YWCA's. 

Educational services are provided to all public schools at a variety of grade 
levels. Films, coloring books, posters, and safety pamphlets are available 
without cost. Additionally, a complete high school boating safety course is 
offered. This course can be used as a separate offering, or as an element of 
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another course. The materials for this course include textbooks, instructor 
guide, films, examinations, and handouts. 

Department of Conservation 
1416 Ninth Street 
Sacramento, CA 95814 

The Resource 

As California's population grows, government planning at all levels for the 
use of land, nbw and into the future, is critical. Land use planning includes 
the recognition of geologic hazards (such as faults, landslides, coastal . 
erosion) and other fundamental geologic knowledge (such as the location 
of mineral resources) which is related to safety and economic well-being of 
the citizens of California. To make these decisions wisely, planners need to 
tap different sources of information. Many of those sourcesare within the 
Resources Agency and several departments feed information into this 
process from the different perspectives of their expertise. 

The Department of Conservation monitors the conversion of agricultural 
lands and administers the Williamson Act, a program that protects 
agricultural land that is in danger of being urbanized. In addition, the 
Department has an ongoing interest in the preservation and better use o^ 
soil resources. Data developed from these programs are made available tcj 
resource and land use planners to provide them with up-to-date • 
information on which to base their planning. j 

The Division of Mines and Geology in the Department of Conservation has 
responsibility for collecting information about the surface and 
undersurface area of our landscape, including the location of earthquake 
faults and valuable mineral resources. Information about the location of 
mineral deposits is essential to the total picture that is needed in land use., 
planning. Valuable mineral resources could be covered over by 
development and lost for use. Areas that are mined can be reclaimed for 
community use. 

Two types of geological information are collected and disseminated by 
the Department of Conservation in the service of land use planning. 
One type focuses on a broad, general picture of the geologic structure 
and location of mineral resources throughout the state. Information 
of this type includes chartings of major earthquake faults. The data can 
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be used to map out broad geographic areas where it would be safe to situate, 
^ critical installations, such as dams and power plants. 

The other type of geologic information focuses on specific sites. Studies are 
undertaken to identify land movements within a small area kvthecaseof 
flaking decisions for siting a dam and reservoir. Earth shifts are studied over 
periods of time and estimates are made about the feasibility of astruciure 
Withstanding the impact of any earth movements. Many studies on the 
subject of earthquake faults are conducted in conjunction with local 
communities throughout the state for this purpose. Other studies are 
conducted in cooperation with federal agencies as part of broad land use 
planning at the national level. 

One avenue for dissemination of the information collected by the 
department is through advisory services to local, state, and federal agencies 
pn a variety of topics such as environmental impact assessments and mineral 
resources development, as well as outer continental shelf development, 
15$ the reclamation of mined lands. 

\ second avenue for dissemination is through publications which include 
California Geology, a monthly magazine, and scientific research reports. 

The Department's Division of Oil and Gas has the role of encouraging the 
vise development of the state's oil, gas, and geothermal resources in a 
manner that presents, as far as possible, damage toTife, health, property, 
ind natural resources. 

long-Range Planning Needs 

SAs the nation's demand for adequate and notable sources of energy 
Kreases, so has the need for the wise development of our oil, gas, and 
eothermal resources. The development and use of alternative energy 
, Jpplies is a vital and growing component of our total energy program, 
although petroleum fy4ts will play a major role into the next century. 

Many inquiries aboutoil, gas, and geothermal development are received by 
the department. As part of a program to handle these inquiries in a 
thj>roirgh manner, a wide variety of publications and maps related to oil, 
"gas, and geothermal operations are prepared and distributed by the 
publications staff of the Division of Oil and Gas. Among the publications are 
field articles authored by division engineers and manuals describing 
^ lended field practices written for oil, gas, and geothermal - 
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operators. An Annual Report of the State Oil and Gas Supervisor contains 
statistical data including production, injection, and reserve figures. Oil, gas, 
and geothermal field maps are published with field boundaries, well 
locations, and some well data. All of these publications are either 
distributed free of charge or sold at nominal cost. 

Department of Fish and Game 
1416 Ninth Street 
Sacramento, CA 95814 

The Resource ^ 

The Department of Fish and Came deals,with the management of all wildlife 
resources within the state and coastal marine areas. Wildly refers to all 
species of animals which are not domesticated, including aquatic animals, 
both fresh water and marine. Traditionally, wildlife has referred almost 
exclusively to game animals but there has been more emphasis recently on 
the ecological and aesthetic importante of nongame wildlife. 

Wildlife is only one component of a complex interacting web of plants and 
animals. The interrelationships between organisms and their environments 
form the framework of ecosystems through which forms of life are 
sustained and the environment is continually renewed. The type of 
ecosystem .which each wjldlife species requires to survive is referred to as its 
habitat. 

Most forms of wildlife require a specific type of habitat in order to survive. 
Because of the close linkage between species and their habitats, a major 
responsibility of this department is to identify these habitats and work to 
preserve areas for the species to survive in adequate numbers. Fish and 
wildlife serve several purposes. Many species provide recreation for anglers 
and hunters. Others are nongame fish and animals, and in addition to 
serving a function within their habitat, they contribute to the general gene 
pool. 

Long-Term Planning Needs 

Spawning and nursery areas for salmon and steelhead need to be cleared 
and spawning populations need to be increased. 

Species of fish which migrate to the ocean to mature but must retu rn to their 
fresh water origins to spawn are known as anadromous fis|i. Usually the 
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spawning^grounds are in streams and rivers, many of which are scores of 
miles upstream in the foothills and mountains. Among the anadromous 
species are salmon and migratory rainbow trout known as steel head. 

King (Chinook) sajfrion and silver (Coho) salnon are the onlysalmon that 
enter California fivers in significant numbers to spawa-Since the turn of the 
cnetury, salmon and steelhead populations havedeclined approximately 60 
perceat,-Sa!mon, which annually support a $57 million recreational and 
commercial industry T produced a catch of 885,000 fish in 1978. The steelhead 
sport catch approached 122,000. 
/ 

The Klamath River system, largest of the coastal California rivers, currently 
supports approximately 66 percent of the king salmon and 15 percent of the 
silver salmon that spawn in California's coastal rivers. The3600squaremile 
Eel River system is the second largest coastal river spawning area. However, 
the^numbersof salmon passing the Benbow Dam Fishway on the Eel River in 
Humboldt County have declipfed dramatically since counting was begun. 
The most recent counts indicate that the king salmon runs are relatively 
stable but the silver salmon runs are continuing to decline.. 

The Sacramento/San Joaquin Valley river systems support the remainder of 
the salmon and steelhead resource in the state. King salmon are theonly 
salmon of any importance in this system. There are four major runs each 
year—fall, late fall, winter, and spring. 

Several problems related to the damming of California rivers have adversely 
affected the salmon population. For example, gravel deposits which are 
^seniial to the protection of eggs and young fish have been lost through 
segmentation and erosion. Replacement gravel that normally is 
transported downstream from upriver areas is now held behind thedams. 
Heavy metal contamination from miningoperationsand changes instream 
flow patterns are other factors related to dams. Predators and water 
diversions, limited nursery areas, and other hazards, also affect the survival 
rate of young fish between hatching and reaching the ocean. In addition, 
large numbers of salmon are caught from the ocean by commercial and 
sport fishermen. 

The present status of wetlands and modified wetlands needs to be stabilized 
and additional wetlands need to be acquired or preserved through 
incentives to private owners. 
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Of the approximately five million acres of wetlands which existed pripr to 
European settlements, 91 percent have been lostdoastal marshes have , 
fared slightly better than inland marshes with ^b6u£a 75 percent loss. Up tc 
94 percent of the freshwater wetlands of the^emrjjl Valley have been 
destroyed. Most wetland losses result from redamaftjqn and water 
development projects related to agriculture, urbafi sprawl, and roac 
construction. 

Wetlands include a broad array of areas where land, water, and vegetation 
interact. They are generally inundated by enough surface or ground water 
to support vegetative or aquatic life that require saturated conditions for 
growth and reproduction. Some wetlands, such as vernal pools, can be 
saturated during the winter and dry out during the summer. 

Wetlands are known for their value as habitats for wildlife. At least 50 fur 
and game species in the United States, exclusive of waterfowl, inhabit 
wetlands to obtain food, water, or protective cover. Wetlands are also 
essential to many aquatic species, both fresh water and marine, as 
breeding grounds and as nursery areas for the young until they are large 
enough to move into deeper waters. 

However, the essential value of wetlands is their contribution to the natura 
food cyjcle and their great biological productivity which is sometimes said tc 
be nearly ten t ; ~nes that of terrestrial land on a per acre basis. In these 
settings^ dead plant matter and dissolved nutrients such as phosphates, 
nitrates; and ammonia act as the basic building blocks of the ecological fooc 
chain. I^ich plant and invertebrate life flourish and they, in turn, support the 
fish populations as well as the feeding needs of birds and sometimes 
mammals. 

Wetlands also serve a function of filtering pollutants and renewing water 
supplies, although this benefit can be lessened by overloads. Marshes, ] 
estuaries, and other types of wetlands are capable of removing inorganic 
nutrients, such as sewage phosphates and nitrates, and recycling them into 
the food chain, an expensive process when carried out in artificial systems 
» created by humans. 

Wetlands also filter stream flow sediment* which settle in the L ottom of the 
wetland and eventually bring about its demise through infilling. If natural / 
processes are not interrupted by man's activities, in time every marsh [/ 
becomes a wet meadow or upland, although the process, a* it proceeds 
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naturally, can take thousands of years. As the watersheds around wetlands 
ire stripped through timbering, development, and other activities, the 
delicate water-soiUvegetative balance can soon be overcome, Jhe 
sedimentation rate is accelerated, water circulation is reduced/ and 
stagnation and eutrophication tend to kill off the natural inhabitants and 
Create breeding grounds for mosquitoes. 

Jhe Central Valley wetlands are particularly important asa stopping point 
and terminus for the Pacific Flyway which covers the western portion of 
the North American continent and portions of the Artie and eastern Asia. 
Mat waterfowl using this flyway are hatched in the praries of western 
Canada and the river valleys and deltas of Alaska. Most of ihese birds 
Winter from Washington to Mexico for about 60 percent of the flyway's 
total population. Approximately 10 to 12 million ducks and geese, 
accompanied by hundreds of thousands of shorebirds and other water- 
related birds, annually winter or pass through the Central Valley. 

Key habitats need to be acquired, restored, and maintained for more than 
9M species of fish and wildlife in California, including 212 presently ) 
identified species of rate, endangered, or threatened plants and animak 

Our understanding of the environment and the complex web of 
relationships that are essential.to its successful functioning is still largely a 
mystery. The delicate balances which are characteristic of a single 
ecosystem fan out in every direction into the creation of increasingly 
:omplex balances with other living and nonliving organisms thatare parts of 
Dther ecosystems ur til the entire planet can be seen as one ecosystem. The 
rentral and profound question faced by every expert in resource 
management is to discover where to enter into the solution of an 
environmental problem. This is the question faced by fish, and wildlife 
managers in determining the choiceof habitats thatwill generally enhance 
^ the welfare of our entire wildlife populations and, at the same time, 
/enhance the quality of life for the inhabitants of our state, nation, and 
world. For this reason, probably the best approach tajtinderstanding the 
needs for habitats that can accommodate and nurture as many species of 
wildlife as possible is to describe the research and the types of knowledge 
about our environment, its inhabitants, and mutually shared habitats that 
we will have to develop within the near future. Listed below are a number 
of research topics that need to be studied ^tong with the ongoing 
acquisition, restoration, and maintenance ofhabitats. 



t 

Learn how judicious management can be applied to achieve 
between the needs of wildlife and other uses, such as road 
construction, timber harvesting, and land use for recreation 
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• Determine the ideal habitatconditionsforvariousspeciesofvyildlife in 
different locations and at different points in their life cycle 

• Determine instream flow needs of fish populations on a stteam-by- 
stream basis. 

• Develop a marine nearshore habitat-type inventory, cataloging the 
habitat types in the nearshore marine ecosystems so;hat changes in 
the ecosystem can be evaluated and specitic effects, determined. 

• Learn how the habitat requirements for wildlife species may conflict 
with other uses, such as the useof forest forage by domestic animals as 
well as wildlife. 

• Identify the effects of bird populations on controlling jnsects which 
damage valuable timber species. 

• Appraise damages to forest vegetation caused by wildlife species and 
determine acceptable control methodology. 

• Study the effects of timber harvesting on livestock grazing on food and 
cover for different species of wildlife. 

• Identify the characteristics of prime fish habitats and determine the 
effects of land and water management. 



Department of Forestry 
1416 Ninth Street 
Sacramento, CA 95814 

The Resource 

The bepartment of Forestry, located within the Resources Agency, and 
operating under the pblicies of the State Board of Forestry and Public 
Resources Code, is responsible for providing fire protection and watershed 
management services for the protection of private lands and state-owned 
lands in California, outside of the incorporated cities. 
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California includes a total land area of 100,191 ,000 acres. 1 1 is the third largest 
state in the cquntry in terms of land area. About 33 percent or 32,558,000 
acres are classified as forest areas. However, only about 16 percent of the 
total land area of the state is considered as commercial forest lands. These 
% are forest lands that are suitable for growing and harvesting timber -in a 
continuous cycle. The total resources managed by this agency include 
about 33 million acres of timber lands, range lands, and wildlife and fish 
4 habitats. Any public area with about 10 percent of forest cover is considered* 
to be forested whether it is used for recreation, range grazing, or other 
purposes. 

There are two rrfejor forest regions in the state. One is an intermittent 
strip stretching 450 miles aleng the coast from Monterey to the Oregon 
border with a maximum width of 40 miles in some places. This is the 
habitat of the California redwood along with other important 
commercial tree species such as the Douglas fir and white fir. The world's 
tallest tree, a 367-foot coast redwood, is located in this area in the 
Redwood National Park. The second major forest area is a pine region that 
extends the full length of the Siterra Nevada and along the inner mountain 
ranges from Oregon southward to just north of San Francisco Bay. The 
principal species in this region afeponderosa, Jeffrey, white fir, red fir, and 
S9me hardwood species. 1 

I 
■ 

California ranks second in lumber production in the country; 35 to 40 
percent of the timber harvested comes from the national forests. The 
balance comes from privately owned tree farms. Calif ornians also consume 
more products based on wood processing than any other state in the nation. 
These products include labels, printing papers, newsprint, packages, 
furniture, and charcoal briquettes. As our technology increases, the 
processing of wood-based chemicals is becoming a new and important 
industry with widespread applicability. One example of a wood-based 
chemical is torula yeast, a high protein product made from wood sugars 
spent in the pulping process. One variety, Type S, is used in baby foods, 
cereals, baked goods, and beverages. Type F is used in feed &njTplements for 
commercial domestic animals. Still another variety, Type l\P, is used in pet 
foods! Other wood products, such as ethyl cellulose and similar chemical- 
based Celluloses, are used in making a variety of products including football 
helmets, photographic films, medicines, fertilizers, and cosmetics. 

Forests also provide us with another resource that we arejust beginning to 
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recognize. That is clean air. Through transpiration, the forest gives up 
moisture and oxygen to renew the earth's atmosphere. The present climate 
of the earth is partially determined by the size and location of forest lands 
on the planet. The effects of forestation on climate are immediately 
noticeable in url^n areas where natural growth serves a variety of 
functions. 

The forests ako provide the habitats which are indispensable to the 
maintenance of living organisms of all types. Many species of birds and 
other wildlife animals depend on various stages of forest succession 
for their habitats. Even the anadromous fish such as salmon >nd 
steelhead that spawn in California rivers depend on a forested V 
watershed for the water supply that makes possible their annual * 
journeys up the streams and rivers. Domestic animals that graze on the 
rangelands under management by this agency are a source of food 
and other materials which are important for the maintenance of our 
lifestyles. 

Long-Term Planning Needs 

Growth and harvest of timberlands needs to be managed to assure a 
consistent yield and continuing renewal of forest resources. 

Timber productidn in California has steadily declined for the past two 
decades. This is due partially to the withdrawal of commercial timberlands 
for other uses such as parks and'wildernesses, as well as commercial 
development. The Forest Service classified 7.6 million acres of privately 
owned land in the state as commercial forest land. Information available 
about the condition of these lands is spotty and the annual yields vary 
widely. 

The most dependable source for timber production is approximately 2.7 
million acres of commercial forest land owned by companies with forest 
product mills. An additional 1.5 million acres are owned by companies that 
egularly supply the mills. These companies manage their lands on a 
continuous yield basis. The total acreage in these ownerships is increasing 
and the number and size of these holdings has been changing generally 
toward fewer and larger companies. ' 

At present about 35 percent of the harvested timber comes from the 
national forests and the remainder comes from privately owned tree farms. 
Continued conversion of private commercial forest land to nonforest use if 
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reusing the productive capacity of the state % /ide the needed 
iber. However, under recent legislation, counties can designate land as 
iberland Preserve Zones (TPZ) which can be used only for production of 
retf products. Tax allowances are also granted which make the inv^tment 
Stable, By 1978, 75 percent of the private commercial forest land was in 
tSb. 

old growth .inventories are continuously being reduced and replaced 
bytooung growth through commerical harvesting and reforestation. 
Recanting is making the California forests more ecologically diverse than 
before. However, the overall quality of timber is reduced as theybung 
th increases and the old growmdecreases. Parks, wilderness areas, and 
preserves are becoming the last refuge for old growth. 

testation of 1.4 million acres of timberland, mainly in private 
ship, is an important need for the immediate restoration of the 

/e capacity of the commercial timberlands. State cost-sharing plans 
operation to encourage the reforestation of privately held lands. 
Ration management programs also are being implemented in young 
stands to increase forage production, water yields, wildlife habitat, 
survival of seedlings, and growth rates. Through vegetation management, 
damages from fires and soil erosion are expected to be diminished or 
avert! 

■ urban reforestation is needed to hn pro* *e the quality, of life in these 

\ 

When tie 1978 legislature passed thef Governor's Urban Forestry Program, it 
began a new era for the California Department of Forestry. Ninety-four 
percent of the populationof California lives on two and one-half percent of. 
the fand< Many of these areas are currently losing trees faster than they are 
replaced through insects, diseases, old age, vandalism, and urban 
development. 

Forestation in urban areas offers many advantages for improving the 
physical and visual impact of the environment. For example, carefully 
placed trees can shield a building from the sun's direct rays during the 
summer more than during the winter* Shrubs can also shield walls from' 
direct heat of the sun. Vegetation cools the environment during hot 

'Other by reflecting much of the sun's rays, unlike concrete that absorbs 
r o all day and radiates it at night to raise the ground temperature. 
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Trees also create breezes by attracting warm group air up as coolness is 
created by transpiration through leaves. Equally important is the aesthetic 
impact trees, shrubs, and other plantings have on the appearance of our 
environment and our mental well-being. They also provide an urban 
habitat for animals such as song birds and, in some areas, ground animals 
such as squirrels. Urban forestation also reduces noise pollutiofi. 

Several aspects of urban forestry are currently under study as part of a 
nationwide project sponsored through the Federal Forestry Service. One 
task is to select trees and other plantings that require minimal supplies for 
the semi-arid urban environments that characterize California. In some 
areas, deciduous trees that lose their foilage during the winter are most 
desirable for use in energy conservation. During the summer, they provide 
shade protection from the heating effectsof the sun's rays. However, during 
the winterlhe sun's less powerful rays can permeate the bare limbs and 
provide'heat. Another thrust is to develop resources and values that will 
cause oeopje to participate in drban reforestation programs. Already, in 
many parts of the state, groups areworkingto recruit volunteersfor major 
replanting projects. 

Urban reforestation, to be sustained over years, will depend on cheap and 
readily available supplies of seedlings and young trees for replanting. This 
will require the establishment of urban greenhouses and other urban 
sources for the acquisition of all types of planting. Because of the newness 
of the program, these facilities are stijl.in the planning stages with 
consideration for such factors as optimal locations for creating urban 
employment and the variety of plants and trees that would be most 
desirable for a particular urban location. 

Forest fires are a major threat to the depletion of our forest resources, the 
loss of wildlife, and the destruction of built environments* 

California leads the nation in its unique wildland fire problems. The historic 
approach of adding more expensive and sophisticated fire suppression 
forces can no longer be maintained. It is not only too costly but the end 
effects of relying on this approach exclusively are less productive than other 
methods. 

One approach that holds promise for reducing the threats of fires is to 
reduce the fuel loading of old growth within the forest and on chaparral 
lands. This requires regular and controlled burning off of the undergrowth 
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in the forest and on the open chaparral lands. By purposely burning off thg 
shrub undergrowth before it becomes too t^iick, fire temperatures can be 
kept within the range that will not be damaging to the established tree 
growths. However, by allowing the undergrowth to build, when fires are 
started, th& heat becomes intense enough todestroyall plant life including 
the trees. Burning off the chaparral areas, allows for the gorwth of grasses 
and other plants less dangerous in terms of being fire hazards. Interestingly, 
it , ias Leon established that wildlife populations prefer forested areas in 
which the undergrowth is kept down. Thickly forested areas with excessive 
amounts of underbrush are generally avoided by wildlife populations 
Hence, this resource management technique also benefits preservation and 
growth of wildlife in the forested areas. 

Research needs to be conducted and methods developed for the use of 
residues from timbering and wasfe materials from forest clearance as an 
energy source. 

There is a long list of benefits that could occur from the systematic 
harvesting of wood residues forenergy production. For example, wood isa 
renewable, biodegradable, and naturally stored fuel. Clearing forests of 
the undergrowth that creates devasting forest fires not only ameliorates 
that problem, but also decreases the need for hazard reduction burning. 
Clearing forests of logging residues for the production of energy 
is an added stimulus for improved silva-cultural practices which can 
offset some forest improvement costs. 

Wood conversicn technologies are relatively simple and potentially more 
reliable than technologies using £oal and oil. This source of energy can be 
refined and packaged in rural areas, providing employment and self- 
sufficiency for these areas. It is also a potential source of income to 
landowners who can clear-fheir own landsandsellthe wastematerialstoa 
local wood conversion operation. 

Several avenues for the eventual use of this resource are currently being 
explored. For example, one project explores the use of hardwood- 
encroached lands. The hardwood timber is used forenergy production as 
the lands are replanted with softwoods, more useful in commercial timber 
production. Other studies are being conducted on the economic 
feasibilities of using wood as an energy source. One project conducted 
jointly by the California Energy Commission and the Department of 
Forestiy is demonstrating the technical and economic feasibility of using a 
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gasifier/engine generator system to supply electrical requirements for a 
conservation camp operated by the Department of Forestry. Eventually,a 
step-by-step procedure for establishing similar systems throughout the 
country will be produced. * / 

Studies are also being conducted on the effects of the clearing of logging 
residue and underbrush on the nutrient cycles in different areas. At present, 
these studies show no adverse effects. Urban parks, such as the Golden Gate 
Park in San Francisco, generate large volumes of wood residues from 
maintenance and replacement activities. The Golden Gate staff, in 
collaboration with the Department of Forestry, has developed a program to 
use the residues, providing an alternative to conventional heating fuel 
sources and mitigating the problems of residue disposal. 



Department of Parks and Recreation 
1416 Ninth Street 
Sacramento, CA 95814 

The Resource 




About six million acres of California's mountains, qeserts, and coast are 
managed for park and recreation purposes by various federal, state, and 
local agencies. The California Department of Parks and Recreation, as part 
of its overall responsibility for statewide planning and policy in the park and 
recreation field, manages about one million of these acres within the 
California State Park System. This includes some 250 state parks, beaches, 
wildernesses, natural preserves, histo;ic sites, and recreational areas 
throughout California. 

The State Park System accommodates more than 60 million days of visitor 
use each year in camping, picnicking, fishing, boating, sightseeing, and 
a hundred other activities, including many kinds of environmental 
learning experiences. 

j 

Everyone thinks of parks as places for recreation whereyoucan hike, swim, 
picnic, or play baseball. One of their important purposes is to provide a 
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release from physical tensions, a health-building experience. They also 
serve a* a unique setting for understanding our history and our cultural 
^heritage. But most importantly, they are places where men and women may 
come to discover, understand, and appreciate the interrelationships and 
rnterdependencies between people and their'environment. They are a 
rm|eans of making us aware ofthe world around us.Theyprovidea chance to 
s$e that world as it is naturally, not as modified by other human beings. They 
expand our sense of values beyond the merely economic. They provide an 
opportunity for contemplation, reverie, solitude, and peace. They are 
"islands of hope." 

Long-Term Pfenning Needs 

Increasing public demand needs to be met, while sustaining the high 
quality park experience. 

Park use continues to increase at an even faster rate than the state's 
population. Thousands are turned away at popular parks and recreation 
areas during peak vacation periods. Existing facilities are strained, 
sometimes even to the detriment of the resource itself as when deeply 
rutted trails erode a meadow, or constant use of a campground compacts 
the soil and suffocates redwood roots. 

Lands that are suitable and available for,park use are not unlimited, and 
competition for land of any kind is becoming increasingly intense. Costs for 
both acquisition and development continue to rise. Funding to ope rate and 
maintain existing facilities becomes more difficult to obtain. 
Comprehensive long-range planning is essential to meet human needs 
While preserving the environmental quality on which all else depends. 

More urban parks need to be developed and many that exist heed to be 
upgraded* 



Ninety-four percent of California's citizens live in urban and suburban areas 
on two percent of the land. Urban parks and recreation areas are essential in 
many ways to the preservation of our health as a society. Often, they 
provide the only open space for relaxation and recreation iri congested 
areas. Urban parks with natural growth such as trees and bushes reduce 
pollution, reduce noise, alleviate temperature extremes, reduce energy 
consumption, provide soil and watershed protection, improve urban 
wjMiif^kabitat, and beautify neighborhoods, They also often se^veasthe 
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only continuing contact which people have with the natural environment, 
and provide an aesthetic quality that exists nowhere else in an urban 
area. The importance of urban parks is now being recognized, and 
f they can be expected to receive increasing attention in the years 
ahead. 

Parks and their programs need to serve a broader population, particularly 
minorities, the disabled, and the elderly. 

Many of tnose who most need the benefits parks can provide are unable or 
disinclined to use them. A major effort in park systems at all levels is to make 
park and recreation facilities more accessible to the disabled, to develop 
programs that will more effectively serve minorities,the elderly, and other 
populations with special needs. 

There is a need for greater public involvement in planning parks and 
in operating them. 

Public involvement is being increasingly recognized as the foundation for 
good planning. People need to participate in all stages of the planning 
process so it can be responsive to their needs. And they are needed more 
than ever when the planscometo fruition; many park programswouldnot 
exist vvithout the help of dedicated volunteers. Parks need people as much 
as pebple need parks. 

New strategies must be found to help parks become more self-sufficient 
economically. 

■ I 

Park/values should not be measured solely in terms of economics, but 
neither can economics be ignored. Parks must compete for public dollars, 
and the more nearly they can become self-supporting, or find ways to offset 
some of their costs, the better they may be able to afford some of the things 
that do give parks their highest value. 

There needs to be a new look at how people get to parks. 

In spite of people's reluctance to abandon their cars, transportation 
patterns may be changing, it's becoming less and less feasible to travel 
halfway across the country to go through 20 parks in as many days. The cost- 
conscious are staying closer to home and remaining longer in one place. 
Interest in public transportation is reviving. Park planner, hopeful thatthe 
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day of giant parking lots is passing, feel whole new concepts may be 
necessary. 

How to use parks in environmental education 

You don't have to go to PtLobos to learn about the natural environment. A 
patch of weeds at an asphalt playground will illustrate most environmental 
principles. But, because these great places are outstanding, they command 
attention. A trip to the redwoods or the desert makes a lasting impression 
that no child can forget. A wilderness experience can only be had in a 
wilderness. 

Learning about how people lived in an historic period can give perspecrive 
on how we live today, on the choices we make about how we use our 
•environment. And there is a profound difference betw^n actually going to 
a place and just reading about it. That's not to say you should overlook the 
park next door, either. It, too, can offer a variety of4iabitats, of plants and 
animals — and, all too oft^n, a drastic contrast with its surroundings — that 
can be used in a lot of teaching ways. 

The California. Department of Parks and Recreation has environmental 
living programs at several of its units, where classes can stay overnight and 
"re-live" the life of an historic period. But these programs can only handle a 
relatively small number of classes and are usually booked far in advance. 
Some parks have shorter, daytime programs of a similar nature. Efforts are 
being made to mesh the park system's offerings with this new statewide 
environmental education curriculum, and most parks have at least some 
informational materials on the resources they have available. At the very 
least, there is almost always a ranger with whom you ca n discuss your needs. 




Department of Water Resources 
1416 Ninth Street 
Sacramento, CA 95814 

The Resource 

The Department of Water Resources provides leadership for the 
management of California's water resources. The Department's programs 
are designed to implement a California constitutional requirement that the 
state's water be put to theful lest possible beneficial use, and that waste and 
unreasonable use of water be prevented. 

Water, seemingly, is everywhere. It covers three-fourths of the world's 
surface as a liquid. It is also present in the atmosphere in a gaseous state and 
large amounts exist in a solid state as the polar ice caps. The water in the 
oceans and the ice at the polar caps comprise 993 percent of the water on 
the planet. The remaining 0.7 percent, at any one time, exists in the 
atmosphere, lakes, rivers, soil, and subsurface deposit*. Wlter is the primary 
constituent of all animal and vegetable matter ^nd the processes of life 
depend on a constant interchange of water between living matter and the 
anvironment. 

California has 12 hydrologic basins into which water from precipitation 
flows. The total annual supply of water in California is estimated to be31.3 
million acre feet, although average annual precipitation amounts to about 
200 million acre feet. (An acre foot equals approximately 326,000 gallons.) 
The difference between precipitation and availability is lost for human use 
through evaporation from the surface of vegetation, ground, and water, 
through transpiration from vegetation, and through runoff to the oceans* 

The runoff from precipitation in these twelve basins is one major sourceof 
the water we use. Most of the state's runoff occurs i n the north coast and the 
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Sacramento basins. This is also where the two major forest areas in the state 
jrfe located, one running down the coast from Oregon and the other 
following the mountain ranges to the east of the valley from Oregon to the 
San Francisco Bay Area. In terms of bothwater supply andwaterquality,the 
condition of the flora in the upper regions of a runoff basin iscritical.The 
high, steep portions of the basin usually receive the largest proportion of 
'tne rainfall and the vegttation on these slopes, if it is thick, prevents the 
erosion of soil, a Hows the runoff, and enhances absorption of the water into 
the soil, ensuring a well-regulated runoff flow and good quality water. 

The second major source of water supplies is the underground deposits 
called aquifers. These are natural reservoirs which water seeps into and is 
Stored. Aquifers develop very slowly over long periods of time that can 
range to thousands of years. 

| 

A quick survey of the figures for average annual runoff in each of the basins 
reveals that there is an uneven distribution of rainfall and the need for water 
^in California. The largest population centers are in the south were the least 
Amount of rainfall occurs and the water reserves arethesmallest. Similarly, 
the San Joaquin and Tulare Lake basins are the sites of a large percentage of 
the most productive farmlands in the state. Water management practices, 
traditionally, have developed storage and transport systems—dams, 
reservoirs, canals, and aqueducts— that can ensure a constant supply of 
water from the high rainfall areas to where it is needed. 



Human needs for drinking water are far less than needs for washing, 
flushing toilets, and other ways in which water isconsumed in daily living. 
Industrial needs consume considerably more water in manufacturing 
processes and in generating power than humans do in daily living. 
Agriculture, however, is the single most water-consuming activity in the 
world. In California, agriculture uses 85 percent of the total amount of water 
consumed in the state. Most of this is lost through transpiration as crops 
mature and through evaporation as the land is irrigated. Following are 
estimates of some water requirements: 



USE 


AMOUNTS REQUIRED 




Liters 


Gallons 


Drinking water (adult daily) 
Toilet (one flush) 
Clothes washer (one load) 
Refine a ton of petroleum 
Product alton of steel 
Grow a ton of wheat 
Grow a ton of rice 
Produce a ten of milk 
Produce a ton of beef 


1 
20 
170 

2,000 - 50,000 
6,000 - 270,000 
300,000 - 500,000 
1,500,000 - 2,000,000 
10,000,000 

20,000,000 - .0,000,000 


0.26 
5.28 
44.88 

528 - 13,200 
1,584 - 71,280 
79,200 - 132,000 
396,000 - 528,000 
264,000 

526,000 - 1,320,000 
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Long-Term Planning Needs y 

Present overdrawing of groundwater supplies isthreatening the availability 
of a continuously dependable supply of water in the future. 

Groundwater is stored in aquifers which are natural underground 
reservoirs in porous rock below the soil surface. The location of aquifers is 
dependent on the permeability of the soil and rock layers in an area. 
Groundwater, obtained through drilling wells, is the/cheapest and most 
accessible alternative to surface water supplies. Wh£n groundwater is 
withdrawn at a rate greater than the recharge rate, the water table drops, 
increasing*the depth to which wells must be drilled. Since drilling costs 
increase rapidly with depth, withdrawing' the groundwater can become 
uneconomical, in these cases, aquifers can be thought of as a nonrenewable 
resource that has been mined out. Often, not only the groundwater 
resource is lost. Surface streamflows can be severly reduced with the 
lowering of thewater table and ecologically important wetlands can dry up. 
! n coastal areas, depletion of freshwater aquifers can lead to the intrusion of 
saltwater, and, again, permanent loss of the resource. 

Groundwater supplies have been permanently depleted in parts of Arizona 
and in the high plains of Texas where water tables have fallen up to 30 
meters. The principle overdraft area in California is theSanJoaquin Valley 
where the safe yield of groundwater is exceeded by 1.7 million acre feet 
each year. Without other supplies of water, a region can suffer a serious 
decline economically and in other related ways. Moreover, the decline 
in groundwater Supplies also threatens the maintenance of a 
dependable supply of water in dry years and can also cause economic 
decline because of periodic droughts. In some areas, development 
moratoriums have already been declared because of serious declines 
in the water table. 

There are two basicapproaches to dealing with the problem of overdrawing 
groundwater. One approach is to develop a comprehensive statutory 
system of groundwater law. This requires the establis! tment of groundwater 
management areas based on the survey of geological conditions and the 
identification of major groundwater basins. 

The other approach is to recharge the aquifers during wet years using 
technology that will allow for quick absorption of thewater by the porous 
rock. Aquifers, in one way, arevery preferable to surface reservoirs because 
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of the evaporation problem which can be particularly severe in hot, dry 
areas. For example, losses through evaporation at Lake Mead have been 
measured at one cubic kilometer per year or about 4,500 liters (1,190 
gallons) for each person in the United States. 

Waterlogging and salt accumulation on irrigated lands is threatening 
agriculture production. 

Waterlogging, salinization, and alkalinization commonly occur when 
irrigation systems, particularly in arid lands, don't allow for proper drainage. 
As thewater flows through the soil, saltsand other solid deposits are filtered 
out and these accumulate. The San Joaquin Valley is the region most 
seriously affected by this problem. About 400,000 acres at present have high 
brackish water tables that pose a threat to the productivity of the land. 
When the water table reaches the root zone productivity is sharply 
curtailed., it is estimated that 700,000 to pne million acres will seriously be 
affected by thisproblem by the year 2000. Lost crop production could reach 
$320 millien-annually by the year 2000. One approach to this problem is to 
install subsurface drainage systems for individual fields and a master drain 
for a large area. This can be very expensive both initially and in the 
maintenance of the system to assure continued adequate drainage. 

A more economical approach is to grow more salt tolerant crops such as 
barley, cotton, and sugar beets. Studies are being conducted to test the 
effects of brackish water on these types of crops. 

A third approach is to build desalting plants. So far, however, the desalting 
process has been very expensive. In 1975 there were about 700 desalting 
plants in the world but almost none were used in agriculture. Larger plants 
averaged a qost of around 15 cents per cubic meter and smaller ones ranged 
from\25 to 50 cents. This price excludes use for all but very high-value crops 
such as tomatoes, avocados, and orchards. Experimental plants are in the 
design stages using biomass conversion, solar pond power generation, and 
recovery turbines in conjunction with ponds and marshes in an attempt to 
reduce the cos^o^the desalted water. 

Widespread water conservation practices can reduce the need for 
developing new water supplies in the future to meet the needs of an 
increasing population and industrial growth. 

The most economical and environmentally safe way of increasing the real 
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Supplies of water is to conserve through reduced consumption, using the 
existing supplies more efficiently. However, p obebly because of the 
widespread presence of wate r and its importance t it our existence, it has 
not often been thought of as have other natural resources such as 
petroleum, minerals, and coal. As a consequence, the methods for water 
management and use have been quitedifferentTrom those methods used 
for the other natural resources. For example, water has historically been 
very cheap regardless of thesupply, and, even in areas ortimes of shortage it 
has been £ut to low-value uses such as watering lawns or filling swimming 
pools with no regard for the consequences to higher-value uses. Water 
consumption has been accepted almost as a personal right. Instead of 
placing limitations on its use and practicing conservation, emphasis has 
been placed ontransferringsupplies from one water basin to another which 
sometimes has had disasterous environmental consequences. 

In fact, a substantial part of municipal water use in the United States is the 
result of leaks, including running toilets, and dripping faucets as well as 
letting a tap run unnecessarily. Retrofit devices have been used effectively 
to reduce consumption. For example, 35 major urban areas throughout the 
state showed a 21 percent reduction in water use in 1977 compared to 1976. 
Water conservation has persisted to the present time and is still 17 percent 
less than in 1976. ' 

Industrial uses also account for much of the wasted water. A good 
proportion of quantities requited by industrial processes can be 
recirculated instead of being permanently withdrawn from existing 
reserves. 

Irrigation, the prime consumer of water in California, can be managed more 
efficiently from the standpoint of water consumption. For example, high 
frequency irrigation, using smaller amounts at more frequent intervals and 
through pipes, has the potential for savingconsiderable amounts of water. 
The use of computers in thfs operation has the potential for further 
increasing conservation effectiveness. As mentioned above, planting crops 
that are more tolerant of the salt content of water is another way in which 
agriculture can increase its efficient use of water. 

Probably the most effective means for conserving in the consumption of 
water will be fofind in adjusting prices to reflect the scarcity of this resource 
in a particular region. Heretofore, society has subsidized people living in 
arid regions by making the cost of water artifically low. Through pricing 
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practice* that reflect the actual scarcity of the commodity and ajustments to 
prevent the demise of industries j>uch as agriculture, it is hoped that water 
management practices will be brought more in line with the economic laws 
that govern scarcities of the other natural resources. 



Water distribution systems need to be further developed to meet the 
expected needs for water by the year 2000. 

Projections place the demand for dependable supplies of water in 
California at 4 mijlion acre feet annually by the year 2000. With effective 
conservation progiams, this figure can be reduced to 3.4mfilhonacrefeet 
per year. As noted above, the major areas for vyater supply are inthenorth 
and the areas of greatest need are in the San Joaquin Valley and the coastal 
areas in the south. The source with the greatest potential for supplying 
water is the Delta region in theCentral VJIey. Ittiherethat the flows from 
the Sierra Nevada, cascading down the western slopes in a myriad of 
streams, converge in the Central Valley to form the greatest river system 
within the boundaries of a single state in our country. 

Some of the problems related to using thisareaasamajorsourceof supply' 
for other parts of the state are political and some are environmental. Often, 
in the past, water has had a peculiar local nature that is not attached to other 
natural resources. Some areas can enjoy an abundance while adjacent areas 
suffer from a scarcity. People and industries upstream can pollute water 
through a variety of ways such as the runoff from fertilizing practices 
without regard for the consequences to people's needs further 
downstream. In other cases, upstream areas can siphon off most of the 
water supplies for activities such as irrigation and leave inadequate amounts 
for those areas closer to the mouth of the river or stream. 

The use of water from the Colorado River is a case that illustrates both of 
these points. Originally, Mexico was not included in the water sharing 
agreement and, as a result, very little flowwas left by thetimetheCoIorado 
River reached that area. Salinization from irrigation later became a problem 
when it reached such high proportions that the water, once it crossedthe 
Mexican border, was virtually useless. Fortunately, both of these problems 
have been settled in an amicable way. 

The political power manifested in the sheer numbers of people in the 
southern coastal region has been perceived, msomemstances,astheonIv 
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reason why water diversification projects are being planned. Extreme 
sentiments against these plans in the northern areas have led to ab6rtive 
threats to take actions such as seceding from the state. 

There is also the facjt that plans to divert large amounts of water from the 
Delta to the southern areas will produce negative environmental effects in 
the north such as th|e influx of saltwater through the San Francisco Bay and 
theCarquinez Straits. Others say that controlled releases of water to the 
Delta would protecj the San Francisco Bay-Delta Estuary and the Suisun 
marsh while afso providing good quality water for transport to the southern 
part of the state, j 

The controversy sujrounding the movement of great amounts of water 
from one basin to another is beingexperienced in other parts of the world 
such as in the controversy that erupted between India and Bangladesh 
when theformer drained much of the water out of theGanges River to flush 
out the Calcutta Harbor and seriously depleted the supplies needed for 
irrigation by its neighbors. 

i 

All of these problems are, in turn,an indication that peopleand nations all 
over the earfh are becoming more aware of water as a limited natural 
resource. As demands on the available water increase, this resource is being 
viewed more as other natural resources are and is being subjected to the 
same economic lavys that regulate their use. 



State Lands Commission 
1807 - 13th Strept 
Sacramento, CA 95814 

The Resource V-* 

The State Lands Commission acts as the manager for about 4.5 million acres 
of land held in trust for the people of California. One portion of these 
holdings, about 4 million acres, was acquired as sovereign lands when 
Californi? joined the Union in 1850. Approximately thesizeof Connecticut 
and Delaware combined, these landsmclude the beds underlyingabout30 
navigable rivers throughout the state such as the Klamath and Sacramento, 
the basins of almost 30 navigable lakes such as LakeTahoe and Clear Lake, 
and the three-mile-wide strip of tide and submerged land adjacent to the 
coast and offshore islands. 
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The other portion of these lands, about 610,000 acres, is the remainder of a 
federal grant made to California shortly after statehood tosupportpublic 
education. In that grant, the state was given two square miles out of each 36 
square miles held by the federal government. Originally, that amounted to 
aobujt five million acres, most of which was quickly sold to private holders. 
The remaining portion, no linger subject to sale, is currently being 
consolidated through exchanges with other public land holders into larger 
blocks that are more economically useful. 

The Commission is composed of two elected public officials, the State 
Controller and the Lieutenant Governor, and one cabinet level officer 
appointed by theGovernorThis composition was determined in 1938 when 
the Com m ission was formed to assure that public interest i n the use of these 
vast holdings would be safeguarded. Revenues from he original school 
lands are still used for support of the public school system. 

Long-Term Planning Needs 

Energy and resource development on the lands managed by the 
Commission needs to be promoted and guided by the procedures that will 
provide the most benefit for the citizens of California. * 

Oil and gas deposits on state lands, particularly in the tidelands and 
submerged offshore areas, are an important resource that is being 
developed through the collaboration of the'public and private sectors. 
Average daily production of oil on state lands is approximately 100,000 * 
barrels. Revenues for 1981-82 are estimated lo be enough to enable the 
Commission to produce more revenue than any other nontax state agency. 
The Commission has successfully formulated firm procedures to avoid oil. 
pollution accidents caused by wells on state-owned lands as evidenced by 
the fact that not one major incident has involved wells located pn lands 
leased by the state. One reason for this successful record is thk potential 
environmental impacts are rigorously assessed before any drilling ^ 
operations are allowed. 

The largest geothermal electric generating complex in the United States is 
located in Sonoma County at The Geysers. More than half of the steam used 
to generate electricity at this site comes from state geothermal leases. Over 
a half million acres of state-owned land are located in regions with 
geothermal potential although only a small portion of that area has been 
explored. The Commission's task is to promote full use of these resources 
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while safeguarding environmental quality and maximizing economic 
benefits to the public. 

©ther resource development activities include timber harvesting and 
grazing leases on the remaining school lands. Additionally, although the 
*Statesold large portions^of the original rrhool lands grant, mineral rights 
were retained on 716,000 acres. Conseauently, now the Commission leases 
Some of its rights for mining operations and collects royalties for the 
production of sand, gravel, precious metals, iron, and other minerals. 

General development of lands managed by the Commission needs to be 
promoted in a manner that safeguards public use of ail navigable waters 
within tht sfcte. 

Almost since California became a state, the legislature has granted tide and 
submerged lands in trust to cities and counties sothattheseregionscould 
develop harbors and waterfronts in accordance with locally developed 
plans. In many places, these granted lands have been developed intc 
-tsarinas, harbors, aquatic parks, and other types of recreational areas. 
Although these l^nds are under local control, the Commission has 
responsibility for monitoring the sitestoensurecompliancewith the terms 
of the statutory grants. These grants, traditionally, have been designed to 
encourage the maximum development of tidelands in a manner that is 
consistent with the public's best interest while requiring the grantees to 
'reinvest any revenues produced back into the lands where they are 
generated. 

The Commission also ha* authority to issue permits for the dredging of 
'harbors and waterways that have become obstructed with mud or silt; These 
permits are granted to doth public and private parties. Other dredging 
initiated by the Commission is done to improve the configuration of the 
.shor^lineafid to reclaim private and public lands. 

Th^ Commission also has responsibility for two public service projects. One 
project resulted from the 1977-76 droughttWhen waters .receded as a 
consequence of the drought,^ large number of hazardcjb objects such as 
pilings/discarded junk, and otherjarge^objects were discovered within the 
navigable waters in many areflSTTHeCommission has been given 
resp onsibility for a massive undertaking to identify these hazards and 
remove them. Current efforts are being concentrated in the areas of Lake 
Tahoe and the Sacramento/San Joaquin Delta. These efforts also include 
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the .unoval of abandoned oil drilling equipment in the tidelands and 
submerged areas. 

The second project, to clarify water boundaries, is thG result of more 
intensive use of waterfront lands. Because land was abundant and put to low 
density use until recently, many early land descriptions which involved 
water boundaries were vague and uncertain. Within the last 50 years the 
determination of these boundaries has become a problem of increasing 
proportions. Now, it is estimated that more than 7,000 miles of common 
water boundaries between pubiic and private lands are in dispute. The 
Commission has relied on historicai records, maps, minutes of public 
meetings, archives, and interviews with historians and local longtime « 
residents as some of the sources for resolving these disputes. The resolution 
of these land title problems is important not only to protect the public's 
resources, but also to enable private parties to obtain sufficient title 
insurance. * ^ 



State Solid Waste Management Board 
1020 Ninth Street, Suite 300 
Sacramento, CA 95814 

The Resource 




In 1972 the California State Legislature established the State Solid Waste 
Management Board to develop and maintain a state program of 
nonhazardous waste management and resource recovery which would 
protect public health and safety, promote economic productivity and 
environmental quality, and conserve natural resources. 

Californians generate about 46 million tons of nonhazardous waste each 
year and pay approximately $600 million annually to have it disposed of in 
various ways. Presently, most solid waste is landfiiled. However, landfill sites 
are becoming less available, and it is anticipated that only three-fourths of 
the present capacity for disposing of solid waste in this way willexist by the 
° id of 1990. Unless other options for the disposal of solid waste can be 
developed by that time, California will be faced with a serious garbage crisis. 

The Legislature acted in 1977 through SB 650, the UtterControi, Recycling 
and Resource Recovery Act, to give the State Solid Waste Management 
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Board responsibility to develop public awareness of the crisis, foster a new 
ethic toward wa$te disposal, and develop new systems to recover materials 
and energy from garbage. The board's management activities include state 
and local planning, enforcement of environmentally sound landfill 
practices, recycling, resource reuse and energy recovery, litter control, 
waste deduction, and public education. 

Long-Term Planning Needs 

Fortunately, there are alternative systems to landfill disposal of solid waste. 
However; each of the options has advantages and disadvantages that need 
to be taken into consideration when developing a long-term plan for solid 
waste management. The following assessments describe alternative 
methods for dealing with the growing waste generated by our society. 




METHOD; Waste Reduction 

Waste can be prevented at its source by altering manufacturing processes, 
product and packaging design, patterns of consttmption and waste 
generation to conserve natural resources and energy, and to extend 
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PRO 



product lifetime. Examples include purchasing products with minimal 
packaging, manufacturing more durable and fuel-efficient products, and 
reusing products rather than disposing of them. 

CON 



ECONOMIC 

Reduces* municipal disposal costs. 
Reduces energy used in manufacture. 
More efficient use of natural resources. 
Can create new job opportunities. ; 


Major capital investments for industry. 

Intrudes on free enterprise system. 

Loss of feedstock and revenues for resource recovery 
projects. 

Can create job dislocation. 


ENVIRONMENTAL 

Reduces litter and pollution. 
Preserves natural resources. 
Promotes efficient land use. 


Sanitation problem from storage of reusable food 
containers. 


• ' \ 

, ' TECHNOLOGICAL ) 

Existing technolocv is used to create morp durable 
products. 


Additional research^ needed to create more recyclable 
products. 

Product design technology is insufficient. 


IMPLEMENTABILITY 

Can, be done by all sectors. 

Requires minimal initial effort by consumers. 


Resistance to change in behavior by citizens, 
government, and industry. 

Lack of external incentives discourages participation. 
Conflicting data impedes decision making. 
Inadequate public awareness. 



government; the functioning of the free market; the relative value of social, 
economic, and environmental factors; and concepts regarding the quality 
of life as measured by the consumption of material goods. 
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METHOD: Landfill 

Landfills are now the final repository for most solid wastes. The wastesare 
unloaded, compacted so as to reduce the volume, and ccered with soil. 



PRO 



CON 



fcCONOMIC 

!ne\pensive alternative (approximately $3-5 per ton). 

In some cases, energy recovery from landfill-produced 
methane gas may be economical. 


Landfill costs are expected to increase because of 
increased haul distances and compliance with 
environmental standards. 

Capital costs for land close to waste sources is increasing 

Hup to tirnan Hp\/plnnmpnf 


ENVIRONMENTAL 

Previously unusable land (e.g., gravel pits) have been 

itrLId lintrU JUT bUiTltr bULldl Ubtr. 

*' . > 
* t 


Use alternatives for usable land are limited. 

Poor operation! m*y result in odors, propagation of 
disease vectors such as ilies, groundwater pollution, 
and/or migration of explosive gases. 

Most landfills w;N be energy consumptive. 

Energy and material resources in the wastes are lost. 

Even with gas-recovery energy resources are not fully 
used. 


TECHNOLOGICAL 

i • 

1 No new technology is required for existing practices in^ 
j landfill operation. 


r ^ — ^ .... — - - ' < 

Environment?! monitoring, control, and cleanup 
techniques for odors, gas migration, and groundwater 
pollution are not well developed. . 


IMPLEMENTABILITY 

Landfills are needed for residuals of any alternative. 


Poor landfill operations create adverse public 
impressions, creating barriers to obtaining land-use 
permits. 



CONCLUSION 

Landfill is perceived by the public to be less desirable than resource 
recovery and common belief is that landfills are obsolete, unneeded, 
unacceptable, and a waste-of-resources. Its economic advantages will 



rapidly diminish with increased haul costs. The requirements for new 
landfill wiil not disappear but will be diminished by implementation of 
resource recovery. 
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METHOD: Source Separation 

Waste materials to be .recovered (metal, glass, paper, etc.) areseparated at 
the point of generation (household, office, etc.) for collection. 



*PRO 



CON 



ECONOMIC 

Little or no processing.required to produce marketable 
material. x 

Permits use of systems for handling low volumes of 
materials at each collection point with a very high yield at 
the central collection depot. 


F 

Increased labor and collection equipment is required if 
participation exceeds 20 fj£fcent. 

- Profits are very vulnerable to market fluctuations and 

fpyppnt fnr n^npri to rnntainpr Ipfriclatinn 

Major profit takjng«pccurs at the central collection depot. 


ENVIRONMENTAL 

Increased education of the public, reduced 
consumption of virgin materials, and reduction of 
energy required through use of recycled materials. 

Can reduce landfill requirements for municipal refuse by 
an estimated 20 percent maximum assuming 100 percent 
. participation and 100 percent retrieval efficiency. 


Collection antiany separate sites increases energy 
consumptiotyr 

Data available indicate that the participation requicedto 
significantly reduce landfill requirements will be very 
difficult to achieve and sustain. 


TECHNOLOGICAL 

No new technology required for single family or 
commercial pickup. 

c 


Multi-family residential technique still developing. 


IMPLEMENTABILiTY 

t Has been implemented commercially for mgny years on 
specific items such as corrugated paper. 

Can be implemented immediately in some localities. 

Can be implemented with little capital investment. 


Large scale implementation has not been achieved. 

Data on costs and market impacts are unreliable. 

Volumes and revenue are vulnerable to changes in 
participant behavior. 
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CONCLUSION 

Source separation increases public awareness of the solid waste problem 
and has the potential to reduce projected increase in waste generation and 
requirements for processing facilities. This j^tJbue ^nlysysterh theoretically 

#00 



capable of achieving a 25 percent reduction in landfilledwasteinthenear 
future, but only by participation that has not been achievedanywhere on a 
large scale. 
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*PRO 
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CONCLUSION 

Source separation increases public awareness of the solid waste problem 
and has the potential to reduce projected increase in waste generation and 
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METHOD: Mechanical Separation and Production of Refuse-Derived 

The municipal waste^ream has a significant glass, metal, and energy 
content. These wastes ow^be mechanically separated into usable or salable 
products through combinations of devices called "front-end" systems. 
Waste materials that have been shredded and air classified can be used in 

PRO 



conversion processes to create energy, chemicals, or compost. These 
conversion processes are called "back-end" systems. A densified RDF 
(dRDF) that is more easily transported and stored can be produced through 
pelletizing or chemical modification but at additional expense. 

CON 



ECONOMIC 

The system can be customized for specific markets. 

Magnetic ferrous separation is economical in some 
areas. 


Substantial operating costs are involved. 

Produces more contaminated materials than source 
separation, hence affecting market value. 

usuaiiy mule cApcioivc indn uirtxi naui to presently 
avai^ble landfill. 


ENVIRONMENTAL 

r cimii5 njiiveiDiuii ui r cLidiTiduun ui up 10 ou percent ot 
the municipal waste stream. 

Shredding of wastes reduces landfill acreage and cover 
requirements by up to about 30 percent. 


Requires mitigation measures to control air, noise, or 
water pollution at processing facilities. 

Disposal requirements for residual materials not well 
known. 


TECHNOLOGICAL 

Mechanical facilities can handle the large quantities of 
waste generated. 

Shredding and magnetic separation are fully developed 
operations. 


Shredders require extensive servicing. 

RDF, unless densified, is difficult to store and handle. 

Densified RDF (pellets, dried and powdered) adds 
significant cost and has not been adequately tested for 
economic benefits in a large scale operation. 


IMPLEMENTABILITY 

Facility can be developed in stages as markets develop 
and as conversion processes are defined. 


Runs risk of needing redesign as markets change. 



CONCLUSION 

Mechanical separation can remove some materials from the waste 'stream 
btit valuable products still remain to be reclaimed. Materials removal and 
size reduction will make landfill operation easier. Production of RDF for use 
in existing facilities is the most economical alternative but currently has a 



very limited market. Introduction of coal-fired facilities or new facilities 
with ash-handling capabilities are needed to make the production of RDF 
an attractive alternative on a large scale. 
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METHOD: Direct Combustion 

The energy in wastes may be recovered by directly firing all or part of the 
wastes independently or with fossil fuels (co-combustion). Raw refust^.i 
be fired in boilers designed for that purpose. Refuse-Derived Fuel (RDF) 

PRO 



produced by shredding and air classification can be burned in boilerswith 
ash handling capabilities such as those fueled with coal or wood waste. 

CON 



ECONOMIC 

Minimal cost for energy conversion if existing boilers or 
cement kilns are available f$4-7 ner ton net costs^ 

Production of steam could have large potential market 
(yet to be documented). 


Usage in California requires new or extensively modified 
boilers. 

(~* r\rr\ npfpc uuitn 1 r\\A/-Pr\Ct r*r\al if rtnilo" hiac ach-hs nrlli ncj 
Vw \J\ 1 IUCICj W III 1 1 WW L.vJu 1 1 1 UvJ 1 IC I 1 1 a 5 a3ll~lluiHJIIMu 

capability. 

Steam quality is lower than optimum for electrical power 
generation. 


ENVIRONMENTAL 

Landfill requirement reduced 70-90 percent, depending 
on process. «, 

i Energy recovered is greater than processing * 
i requirements. 

Could supplement use of increasingly scarce fossil fuels. 


Air emissions are still under investigation but system may 
have more difficulty with air quality impact regulations 
than with emission standards. 

Best management of residues under development. 


f 

TECHNOLOGICAL 

Well developed in Europe and being demonstrated in 
the United States. Many small sized systems have been 
installed in Eastern United States. 

Steam recovery equipment is similar to proven solid fuel 
fired boilers using wood waste and coal. 

L 




The ability to control air emissions in accordance with 
California standards is a problem that is expected to be 
controllable but probably at considerable expense. 

Use in cement kilns adequately demonstrated but site 
specific and expensive at best. 


IMPLEMbNTABILITY 

Steam energy source welcomed by industry. 


Air pollution regulations are constantly being tightened. 
Requires assured supplies of waste. 



CONCLUSION 

Direct combustion isattractivefroman economical point of view. However, 
severe implementation problems exist due to environmental pollution 



controls. Further evaluation is required in terms of capital and operating 
costs, corrosion hazards, reliability, residue, and environmental impacts. 
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METHOD: Pyfolysb 

fhe destructive distillation of organic wastes in an oxygen deficient 
ktmosphere is called pyrolysis. Two full scale systems (200 TPD) have been 
niik and operated. One system used pure oxygen and produced a 370 
IJU/SCF gas that can be transported but is not being actively marketed at 
this time. The other system uses preheated air and produces a 100 BTU/SCF 

PRO 




gas that is not transportable andis used directly inaboiler. Smaller systems 
ha*e been developed and operated with some success, but there is no 
commercialization at this time. Gas production appears the simplest and 
most likely development and is discussed below. 

CON 



ECONOMIC 

There is a large demand for the gas produced since it cah 
be substituted for natural gas in industry with minimum 
modification. 

The gas produced may possibly be converted into high 
value hydrogen, methanol, methane, or ammonia (some 
are readily transported and all are derived almost 
exclusively from natural gas). 

Has the least net cost of all options examined when 
implemented in large scale and used for high value 
chemical feedstock produces. 

Can supplement costly fossil fuels. 


Capital intensity plus* high operating costs make this an 
expensive energy option. 

Markpt. analysis for hieh vaIiip nrnHtirtc ic nntrnmnloto 

due to complexity, , 

The gas is not economically stor^ble. 

Lower cpst systems may evolve, especially from coal 
gasification technology. 


ENVIRONMENTAL 

No major t air pollution problems expected. Further 
testing is planned. 

Reduces volume of landfill requirements by^80-S5 
percent. Slagging system produces totally inert residue. 

Energy recovered is greater than processing 
requirements. 


System waste water discharges requires extensive 
treatment/ 

Gas produced is toxic and unsuitable for domestic use. 
Conversion efficiency is lower than direct combustion. 


TECHNOLOGICAL 

Combustion of gas (such as boilers) is state-of-the-art; 
conversion to chemicals may have unqualified 
development. 


Conversion of the gas to high value products has not 
been demonstrated. 

Use of the system in a large scale operation has not 
been demonstrated. 


IMPLEMENTABILITY 

The high marketable products may attract financing. 
Market for gas is available. 

Equitable distribution of benefits is achieved by 

conserving natural gas for residential use, 
* 


Capital intensity and high operating cost mandates 
assured waste flow and product utilization. 

Requires large systems for economy and large quantities 
of dilution water for sewage treatment. 
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CONCLUSION 

Pyrolysis appears to be the best potential alternative environmentally, and 
may become economically competitive with direct combustion as fuel 
prices and availability change. However, limited knowledge of present 
markets requires further analysis to verify the economic viability of 
producing the high value products and todeterminfan optimum product 
mix. 
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CALIFORNIA STATE RESOURCE AGENCY 
MATERIALS FOR CLASSROOM TEACHERS 



FOR USE IN TEACHING ABOUT 
fHE NATURAL ENVIRONMENT 



title: 

description: 
Topic: 

Grade Lev el: 
Agency: 

Title: 

jDescription: 
Tbpic: 

Grade Level: 
Agency: 



Title: 

Description: 



Topic: 

Grade Level: 
Agency: 

THIe: 

Description: 
To O 

ERIC 



Be Careful with Our Stately Treasures 

A colorful poster showing each state's tree (limited 
printing). 

Plants 

4-6 _ _ _ 

State Department of Forestry 



Don't Join the Bucket Brigade, Leave Tide Pool LKe Alone! 

Poster; good for elementary and adult. 

Ocean life 

K-12 

State Department of Fish and Game and the University of 
California Sea Grant Program 

Endangered Wildlife of California 

A timely booklet„well illustrated, describing endangered 
wildlife in California. It also lists pare and extinct species in 
California as well as a federal list of California endangered 
species. 

Endangered species 
K-12 

State Department of Fish and Game 

Fish, Wildlife, a»d Plant Species in California Designated 
Endangered or Rare 

A listing of species rare or endangered in California. 
Endangered species 
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Grade Level: 6-12 

Agency: State Department of Fish and Game 

Title: Geology of Placer Deposits 

Description: A booklet detailing methods and techniques which can be 
useful in discovering gold-bearing placer deposits. 

Topic: Geology 

" Grade Levetr~~10-12 

Agency: State Department of Conservation 

Title: Marine Mammals of California 

Description: This booklet begins with a comprehensive description of 
the various modifications of marine animals and of the 
Order Letacea. Whaling and whale conservation, and the 
Marine Mammal Protection Act are also explained. The 
bulk of the publication illustrates §nd describes 34 of the 
marine mammals seen or identified near California. 

Topic: Marine mammals * 

Grade Level: 6-12 

Agency: State Department of Fish and Game and the University of 

California Sea Grant Program 

THIe: Species Booklets 

Description: A series of 12 booklets offer information on many 
California fish and game species as well as nongame 
species. All have photographs and/or drawings identifying 
species. Descriptions of habitat, natural history, and 
distribution are also included. 

Topic: Wildlife 

Grade Level: 4-12 

Agency: State Department of Fish and Game 



On, 



Title: The California Cray Whale 

Description: A brochure with excellent color photographs. Content 
covers biology of the gray whale, the migration, 
endangered status, and guidelines for whale watching. 

Topic: Gray whale 

Grade Level: 4-12 

Agency: State Department of Fish and Game 

Title: Thanks to You We Still Have a Home 

Description: A colorful poster showing a variety of birds on vegetation 
representative of their environment (limited printing). 

Topic: Animals/birds 

Grade Level: K-6 

Agency: State Department of Forestry 

Title: The Plants and Animals of Folsom Lake 

Description: A detailed guide to the diverse natural communities 
surroundig Folsom Lake State Recreationafarea. 

Topic: Plants and animals 

Grade Level: 10-12 

Agency: State Department of Parks and Recreation f 

( 

title: Wildlifc Leaflets ) * 

Description: Excellent one-page leaflets, each dealing with a Single 
species of wildlife. Almost all familiar vertebrates are 
described. ^ 

Topic: Wildlife ^ N " 

'Grade Level: 4-12 

Agency: State Department of Fish and Game 
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Title: Wildlife— The Environmental Barometer 

Description: A pamphlet detailing the importance of a healthy environ- 
ment for wildlife and the potential harm of man-made 
changes. Details harmful changes caused by man which 
may affectall of life, including man. "By saving wildlife man 
may save himself/' 

Topic: Wildlife 

Grade Level: 4-12 

Agency: State Department of Fish and Game 



* 



FOR USE IN TEACHING ABOUT 
THE BUILT ENVIRONMENT 

Title: A Description of the Set of Minerals and Rocks Furnished to 

California Schools by the California Division of Mines and 
Geology 

Description: A pamphlet filled with photographsand excellent chemical 
descriptions of minerals as well as a discussion of their 
economic worth and where they can be found in 
California. 

Topic: Geohogy 

Grade Level: 4-17 

Agency: < State Bepartment of Conservation 



Title: Simplified Geologic Map of California 

Description: A postcard to commemorate the state centennial. Color 
coded to indicate age and rock type. 

Topic: Geology ^ 

Grade Level: 4-12 

Agency: State Department of Conservation 
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IOR USE IN TEACHING ABOUT J 
SOCIAL INSTITUTIONS AND DECISION MAKING 



rWe: 

piescnptign: 



Topic: » 
3rade Level: 
Agency: 

rkle: 

Description: 
Topic: 

Grade Level: 
Agency: 

Hie: 

Jescription: 
ppic: 

3rade Level: 
*gency: 



Adventures in Public Transit 

The learning activities are geared to Orange County but 
the format could be used elsewhere. The activities are 
approached as a "magic window experience" with 
firsthand observations to see, do, record, evaluate, 
and value. 

Transportation 

6- 8 

State Department of Transportation ^ 

Checklist for You and the Environment 

This brochure sets forth simple, everyday methods by 
which all Calif ornians can reduce waste. 

Waste reduction 

7- 12 

Solid Waste Management Board 
Closing the Loop* 

This filmstrip describes the "hows" and "whys" of 
recycling. 

Recycling 

7-12 

Solid Waste Management Board 



We: 

Description: 
Topic: 

Grade Level: 
\gency: 



Composting 

This slide show describes the process which diverts organic 
wastes from landfills and yields a rich soil amendment. 
Composting 
7-12 

Solid Waste Management Board 



•Fill ^| 1 o available as slide shows 
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Title: The Davis Experience 

Description: A reprint from Solar Age (May 1978) describing the Davis 
energy study, their energy building code, and city planning 
strategies that maximize the use of solar energy. 

Topic: / Solar energy 

Grade Level: 10-12 

Agency: California Energy Commission 

Title: Estimating Utilities' Prices for Power Purchases from 

Alternative Energy Resources 

Description: A technical report that estimates the future costs of 

conventional energy resources so that cost comparisons 
with renewable and decentralized energy resources can be 
made in a more economically competitive manner. The 
information presented is an interesting case study of the 
role of the economic forecasting in present energy 
investment decisions. Includes data on California's 
electricity supply by fuel type and estimated costs of 
generating electricity with a variety of fuel types. 

Topic: Energy 

Grade Level: 10-12 

Agency: California Energy Commission 

Title: Fact Sheets (single items available for reproduction) 

Description: A series of information bulletins covering a wide range of 
solid waste management topics: waste reduction, oil 
recyling, recycling, composting, the Solid Waste 
Management Board, waste to energy, glossary of solid 
waste management terms, citizen action for a waste- 
efficient California. 

Topic: Waste management 

Grade Level: 10-12 

Agency: Solid Waste Management Board 
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Title: The Garbage Crisis (teacher background infoimation) 

Description: This brochure gives overview of the Solid Waste 
Management Board's activities statewide for 1980. 

Topic: £ Waste management 

Grade Level: 7-12 

Agency: Solid Waste Management Board 



Title: 

Description: 



Topic: 

Grade Level: 
Agency: 



Great American Wild Waste Show 

Videotaped vaudeville performance by the Twelfth Nigty 
Repertory Company. Teaches four "R's" of solid waste 
management— reduce, reuse, recycle, recover. 

Waste management 

7-12 * 
Solid Waste Management Board 



Title: Industry Recycles* 

Description: This filmstrip describes current methods of recycling 
employed within various California industries. 

Topic: Recycling 

Grade Level: 7-12 

Agency:* Solid Waste Management Board '* . 

/ 

Title: Joint Investigation by the California Energy Commission 

and the California Public Utilities Commission into the 
Availability and Potential Use of Solar Energy in California 

Description: A technical report that outlines the desirability of using 
solar energy for domestic water heating and passive space 
heating. Useful as a benchmark in studying the history of 
solar-related -legislation in California. Recommendations 
for incentives utilities can use to motivate'theircustomers 
to use solar energy are outlined. This publication can be 
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used as a checklist of the progress made by theutilitiesin 
carrying out the recommendations listed. 

Topic: Energy 

Grade Level: 10-12 

Agency: California Energy Commission ^ 

Title: Passive Solar Design— Here and Now 

Description: Details and pictures various architectural designs which 
promote the collection, storage, and use of solar energy. 
Explores historical ways passive solar energy was used by 
the Greeks and Romans, the Mesa Verde Indians/andthc 
residents of New England. Good discussion of the various 
ways that heat moves. Illustrates the effectiveness of passive 
systems and the importance of energy conservation. 

Topic: Solar energy 

Grade^evel: 6-12 ' * 

Agency: California Energy Commission 

Title: Salvaging Demolition Waste 

Description: This slide show details innovative reuse and recycling of 
construction and demolition debris. 

Topic: Salvaging 

Grade Level: 6-12 

Agency: Solid Waste Management Board 



Title: Saving Energy at Home— If s Your Money 

Description. Pamphlet illustrating how energy can be conserved at 
home. 

Topic: Energy conservation 

Grade Level: 6-12 

Agency: California Energy Commission 1 
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>escription: 



opic: 

jrade Level: 
tgehcy: 



Solar Wafer Heaters iu California 1891-1930 

A magazine-type publication describing the use of solar 
energy to heat water. The technology is not as new as some 
people imagine. 

Solar energy 

6-12 

California Energy Commission 



Me: 



description: 



opjc: 

jrade Level: 
Agency: 

Hie: 

description: 



opic: 

3rade Level: 
Agency: 



Solid Haste Management Resource Persons (for large 
assembly presentations) 

Speakers available for presentations on variety of solid 
waste management topics: State Solid Waste Management 
Board, duties and functions; California's garbage crisis, 
controlling litter, waste reduction, resource recovery, 
recycling, salvaging and demolition wastes, and 
composting. 

Waste management 

7-12 

Solid .Waste Management Board 
Solid Waste Posters 

Set of seven colorful posters depicting the good, bad, 
hilarious and silly ways in which we operate and simple 
"do-able" ways for us to change for the better: "Great 
Garbage Machine," "Technology!" "Why Recycle?" 
"Buyer Be-Aware!" "Recycling >sforEveryone!""Running 
Out/Running Over!" "Garbage Is What You Throw 
Away!" 

Waste management 
7-12 

Solid Waste Management Board * v 
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Title: State Solid Waste Management Board 

Description: This slide show gives an overview bf California's Solid 
Waste Management Board membership, history., and 
functions. 

Topic: ' Waste management 

Grade Level: 7-12 

Agency: Solid Waste Management Board 

Title: Transportation Aiternattves^-Student Handbook 

Description: A booklet which presentsAhe modes of transoortation. It 
can be used at home to do a self-transportation survey 
along with family involvement. \ 

Topic: Transportation 

Grade Level: 3-7 

Agency: State Department of Transportation 



Title: ^ Trash Monster 

Description: Interdisciplinary, two-week environmental education unit. 

Teaches students resource conservation skilis. Complete 
sets of materials and procedures provided. 

Topic: Waste management 

Grade Level: 5-7 

Agency: Solid Waste Management Board 

Title: Waste Reduction— A Consumer Action 

Description: This slide show is an examination of consiTmption/throw- 
away habits and simple, everyday measures To combat 
waste. 

Topic: Waste reduction 

Grade Level: 7-12 

Agency: Solid Waste Management Board 
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Title: 

Description: 
Topic: 

Grade Level: 
Agency: 

Title: 

Description: 

Topic- 
Grade Level: 
Agency: 

Title: 

Description: 
Topic: 

Grade Level: 
Agency: 



Waste-To-Energy* 

This fiimstrip describes the evolving technology of waste 
utilization as a resource to fill California's growing energy 
needs. 

Energy 

7-12 

Solid Waste Management Board ^ 

Wildlife — The Environmental Barometer 

A brochar: describing how wildlife can.be used toassess 
the health * i the environment. 

Wildlife 

10-12 

State Department of Fish and Game 



Wizard of Waste 

An interdisciplinary, two-week environmental education 
unit. Teaches students resource conservation skills. 
Complete sets of materials and procedures provided. 

Waste management 

2-4 

Solid Waste Management Board 



•Filmstrips also available as slide shows 



FOR USE IN TEACHING ABOUT 
RESOmCE MANAGEMENT 



Title: 

Description: 



iopic: 

Grade Level: 
Agency: 

Title: 

Description: 



Topic: * 
Grade Level: 
Agency: 



A Guide to the Urban Water Conservation Garden 

This brochure gives valuable information for planting a 
variety of gardens (rock gardens, shrub beds, vegetable 
gardens, etc.) on one side; the other side is a poster of a 
model garden. 

Water conservation 

K-12 

Department of Wa\er Resources 

An Introduction to the Energy Resources of California 

A comprehensive "primer" on nonrenewable energy" 
resources: oil gas, and geothermal. It i ncludes a description 
of the geology of petroleum deposits and the various step! 
needed to produce oil from drilling to refining. Afold-oul 
map of California shows the known petroleum and 
geothermal deposits. 

Petroleum/Energy/Geology 

10-12 



\ 



State Department of Conservation 



Title: A Pilot Water Conservation Program 

Description: A 1978 publication describing the Department of Water 
Resources public outreach program on water conservator 
during the drought. Specific wat§r conserving devicesanc 
habits are outlined and the public's response to 
implementing water conservation strategies is discussed. 

Topic: Water conservation 

Grade Level: 7-12 

Agency: State Department of Water Resources 



I 
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T«pk: California Solar Information Packet 

^Description: A pamphlet illustrating basic solar design principles, 

passive solar applications, and active solar systems. 
Topic: Solar energy^ 

Grade Level: 7-12 

Agency: State Energy Commission 



Tide: 

Description: 



Topic: 

Grade Level: 
Agency: 

llrte; 

)escription: 

' opic: 

Grade Level: 
Agency: 



Decade of the Sun* Program for Maximum Implementation 
of Solar Energy through 1990 

An excellent overview of California's Solar Program 
present and future, a review of the state-of-the-art of 
various solar technologies, potential electric energy savings 
w ith so lar. 

Energy /Solar 

10-12 

California Energy Commission 

Domestic Solar Water Heating— A Builder's Guide 

A pamphlet describing the basic components of a solar 
domestic w^ter heating system with illustrations. 

Solar energy 

6-12 1 

California Energy Commission 



Title: 

Description: 



Topic: 

Grade Level: 
Agency: 

ERIC 



Energy Farming 

A study of plant crops which could be used as a biomass for 
fuel. Economics of energy farming is discussed in 
conjunction with varied energy conversion routes and 
products from biomass. 

Energy 

10-12 

California Energy Commission 
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Title: 



Description: 



topic: 

Grade Level: 
Agency: 



Environmental Impact Report for California Energy 
Commission Solar and Wind Programs 

An excellent overview of the state's wind and solar 
programs describing the technologies, their impacts on air 
and water quality, and the potential of the resource for 
displacing nonrenewable energy resources. 

Energy/Wind 

10-12 

California Energy Commission 



Title: Excerpts from State Fir* Laws Applicable to Forest Fire 

Prevention 

Description: A small pamphlet describing the fire permit process, 

— techniques-for-fire hazard reduction,~and"^nalties and 

liabilities related to behavior during forest fiV^s. 
Topic: Foresees 
Grade Level: 7-12 

Agency: State Department of Forestry 



Title: Fire Hazard Reduction 

Description: A one-page handout diagramming the techniqueVfor \ 
reducing fire hazards around a forest dwelling, as wgjlas \ 
plans for building a chimney spark arrester. ^ 

Topic: Fire protection " 

Grade Level: 7-12 

Agency: State Department of Forestry 



Title: Fireproof Your Forest Home 

Description: A small brochure with photographs showing howtoclear 
the area around a structure to help prevent it from burning 
in case of a forest fire. 

Topic: Fire prevention 

Grade Level: 4-6 

Agency: State Department c' Forestry 
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Title: Fire. Will Your Home be Next? 

Description: Pamphlet describing steps to take" to reduce fire hazards to 
a structure by 70 percent. 

Topic: Fire prevention 

Grade Level: 7-12 

Agency: State Depatment of Forestry 

Title: Handbook on, California Natural Resources 

Description: An informational guide to the development and 
f maintenance of programs in natural resouice use and 

conservation. Good basic information dn soil, water, 
minerals, air, plant, and animal life. 

Topic: Natural resources J? 

Grade Level: 842 

Agency: State Department of Conservation 

Title: Hints for Water Conservation 

Description: An information bulletin outlining home water 
conservation strategies. 

Topic: Water conservation 

Grade: 4-6 

Agency: State Department of Water Resources 

Title: Impact of Severe Drought in Marin County, California 

Description: A 1979 publication that outlines the effects of water 

shortage on residences, businesses, and livestock ranches. 
* Contains many tigures and tables of water use data. A good 
case study for secondary use. 

Topic: Drought 

Grade Level: 7-12 

Agf ncj^ State Department of Water Resources 
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Title: Joint Investigation by the California Energy Commission 

and the California Public Utilities Commission into the 
Availability and Potential Use of Solar Energy in California 

Description: A technical report that outlines the desirability of using 
solar energy for domestic water heating and passive space 
heating. Useful as a benchmark in studying the history of 
solar-related legislation in California. Recommendations 
for incentives utilities can use to motivate their customers 
to use solar energy are outlined. This publication can be 
used as a checklist of the progress made by the utilities in 
carrying out the recommendations listed. 

Topic: Energy 

Grade Level: 10-12 

Agency: California Energy Commission \ 



Title: m Save Energy 

Description: A survey of current activities in energy management of 
"local, statewide, and national significance. Articles 
highlight CEES activities of local community groups, grant 
and utility programs, local government optioh^and state 
agencies working in energy. Each issue ustfalfy contains a 
policy piece and reproducible reference feature. 

Topic: Energy management programs and policy p. 

Grade Level: Designed for decision makers. Would be ys in high 
school as well. * 

Agency: California Energy Extension Service 



Title: Save Water 

Description: A graphically pleasing brochure outlining water conser- 
vation techniques. A good succinct introduction (or use at 
all levels, including primary. 

Topic: Water conservation 

Grade Level: K-12 

Agency: State Department of Water Resources 



2oU 



rife: \ 

description: 
'opic: 

[Jrade Level: 
Agency: 

We: 

description: 



opic: 

3rade Level: 
\gency: 

rWe: 

description: 



Topic: 

Qrade< Level: 
4g^K^: 

rifle: . 

Description: 



Solar Here and Now 

"A pamphlet detailing active and passive heating 
techniques. 

Solar energy 

6- 12 

California Energy Commission , 
Solar installers Training Manual 

Over 200-page curriculum of domestic hot water systems, 
pool systems, and space heating systems. Manual is 
accurate, complete, and extremely practical and is 
currently used in over 15 training piograms. 

Training for solar installers 

High school 

SolarWork Institute, California Energy Extension Services 
(CEES) 

Solar Pool Heating 

A pamphlet illustrating how solar heats pool water and how 
the water cools off. Pool covers are discussed along with 
other ways heat may be conserved. Good information 
on collectors, collector tilt and sizing, controls, mounting 
the collectors; maintenance and installation are also 
covered. 

Solar energy 

7- 12 

California Energy Commission 

Synthetic Oil vs. Methanol »• 5 Liquid Fuel Product from 
Waste Conversion Processes 

A technical report describing the processes by which 
municipal, agricultural, and,forestry wastes can be con- 
verted into ethanol or methanol, and a discussion of the 
ways ejhanbl and methanol can be used to substitute 
for gasoline, natural gas, or diesel oil in combustion tur- 
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bines for generating electricity as fuel for automobiles 
and as a fuel for boilers. 

Topic. Energy from municipal, agricultural, and forest wastes 

Grade Level: 10-12 

Agency: California Energy Commission 

Title: The LNG Decision in California: Reliability, Cost, Safety, 

and Siting 

Description: Good resource describing LNG world trade routes, 

facilities, and terminals with numerous charts and tables 
- t relating to LNG cost, safety, and siting. 

Topic: Energy/LNG 

Grade Level^ 10-12 

Agency: California Energy Commission 



Title: 



Description: 
Topic: 

Grade Level: 
Agency: 



Urban Forestry 

A four-page pamphlet dealing with planting trees in urban 
areas. Urban forestry projects are described which could be 
duplicated by a class. 

Trees 

K-12 

State Department of forestry 



Title: Water Conservation in California 

Description: A 1976 publication describing wafer uses in California. 

Water conservation strategies for residences, businesses, 
and agriculture are outlined. Many figures and tables are 
included. 

Topic: Water 

Grade Level: 7-12 

Agency: State Department of Water Resources 



141 



282 



Tide: 

Description: 
Topic: 

Grade level: 
Agency: 

Title: 

Description: 
Topic: 

Grade Level: 

_Agency: 

Title: 



Description: 




Topic: 

Grade Level: 
Agehcy: 



Water Pricing 

An information bulletin describing water pricing strategies 
that can encourage water conservation. 

Water conservation 

10-12 

State Department of Water Resources 

Water Saving Planting Ideas (reprinted from Sunset 
magazine) 

/ a informative article describing drought-tolerant or 
drought-resistant plants for California gardens. 

Water conservation 

7-12 

_D_epartment _of_AVater Resource 



Wind-Ehctric Power, A Renewable Energy Resource for 
Calif orr la / 



An overview of the use of wind in Caitfdrnia to generate 
electricity. Includes a map of high-wind areas in the state 
and a summary of the^alifornia wind program through 
1978. (This can be upSated with more current information 
from the ECE Wind Office.) 

Energy /Wind-Electricity 

10-12 

California Energy Commission 
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RESIDENT OUTDOOR EDUCATION 

Resident outdoor education programs are based on three ingredients for 
effective learning: a 'specific body of content, firsthand experience, and 
personal identification wjth the affective goals of the program. As the name 
implies, outdoor education takes place outdoors in the natural 
environment The setting is a laboratory where firsthand observations 
provide the examples that lead to discovering and confirming the scientific 
principles on which the program is based. Personal verification of facts, 
principles, and aesthetic appreciation is at the core of every learning 
experience. Since the environment is teacher and textbook, the group 
leader is free to act as a resource person and carry on a dialogue with 
students, exchanging observations and ideas, making generalizations based 
on multiple observations, and expressing the feelings and appreciation that 
a close study of the natural environment evokes. 

CP 

Qutdoon-settings-are generally crowded with interesting things to observe 
and think about. Students are easily involved with the content of the setting. 
This makes it possible for the leader to move easily from working with 
individuals, to small groups, or the total group. Independence and personal 
responsibility are emphasized in making observations, initiating dialogues, 
exchanging ideas, and assuming responsibility for learning. 

The natural environment is an optimal setting for developing positive 
attitudes about the relationship of self to the environment. Examples of 
cause and effect relationships are available everywhere. There is immediate 
feedback on the consequences of human action on the environment. 
Within this context, students can develop a sense of personal responsibility 
in caring for the environment. 

Recognition of the inherent beauty in an outdoor setting brings a richness 
to our lives that is beyond words. The multitude of living things-— plants 
and animals — in the naturaLenvironment can be used to build a respect 
for the preciousness of life. The variety of forms living in harmony and 
for mutual benefit in a small areaof the environment are representative of 
the principles that govern all of nature 

California public schools are fortunate to have access to a variety of resident 
outdoor school programs. Because these programs are an integral part 
of environmental education, a directory of city and county programs 
follow*:: 



ERIC 



284 



City and County Resident Outdoor Education Programs / 



Fresno County 
Chuck Kaylor 
Regional Learning Center 
Route 3, Box 530 
Sonora, CA 95370 
(209) 532-3691 

C'enn County 
Ralph Herman 
525 West Sycamore 
Willow*, CA 95988 
(916) 934-7011 

Humboldt County 
Cheryl Christiansen 
901 Myrtle Avenue 
Eureka, CA 95501 
(707) 445-7611 

Kern County 
Ben Bird 

5801 Sundale Avenue 
Bakersfield. CA 93309 
(805) 834-3700 

Lake County 
Gerald DeFries 
P.O. Box 457 
Boonville, CA 95433 

Los Angeles Unified 
Durreil Maughun 
3317 Bellevue Avenue 
Los Angeles, CA 90026 
(213) 625-6000 

Los Angeles County 
9300 East Imperial Hwy 
Downey, CA 90242 
(213) 922-6334 

Long Beach Unified 
701 Locust Avenue 
Long Beach, CA 90813 
(213) 436-9931 



Marin County 
1111 Las Galinas Avenue 
San Rafael, CA 94903 
(415) 472-4110 

Monterey County 
J. P. Van Et'inger 
P.O. Box 851 
Salinas, CA 93901 
(408) 424-0654 , 

Orange County 
P.O. Box 15029 
Santa Ana, CA 95705 
(71 i) 953-3900 

Sacramento County 
Glenn Davis 
5600 Sly Park Road 
Pollack Pines, CA 95726 
(916) 366-2718 

San Francisco City & County 
Lynette Porteous 
135 Van Ness Avenue 
San Francisco, CA 94102 
(415) 505-9000 

San Joaquin County 
22 East Weber Avenue 
Stockton, CA 95202 
(209) 944-2394 

San Luis Obispo County 

Jim Barlow 

2^56 Sierra Way 

San Luis Obispo, CA 93401 

(8C5) 544-3288 

Sa*n Mateo County 
Glendon McFale 
333 Main Street 
Redwood City, CA 94063 
(415) 364-5600 



Santa Barbara County 
Paul Jillson 

4400 Cathedral Oaks Road 
Santa Barbara, CA 93111 
(805) 964-4711 

Santa Clara County 
Car! Miescke 
100 Skyport Drive 
San Jose, CA 9511Q 
(408) 299-2374 

Santa Cruz County 
Dr, Jeanne Hubert 
701 Ocean Street 
Santa Cruz, CA 95060 
(408) 425-2001 

Shasta County 
Brian Swagerty 
1644 Magnolia 
Redding, CA 96002 
<916) 244-4600 

Siskiyou County 
Larry Wehmeyer 
609 Gold Street 
Yreka. CA 96097 
(916) 842-5751 

Sutter County 
Jack Murtha 
463 Second Street 
Yuba City. CA 95991 
(916) 673-6110 

Tulare County 
James Vidak 
County Civic Center 
Visaha, CA 93277 
(209) 733-6386 
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